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CHAPTER I. 

ARCHtTECTURB. 



, INTKODDCTION. 



Architecture is Hie art of boUdiDg generally^ 
but vithoat any appellation denotes ttie erectioD of-. 
booses. From the remotest times mankind seem to 
bare pmctised this art, as we learn from the con- 
straction of the Tower of Sabel. , 

Ttie ancient eastern nations, snrpagBed the mo^ 
d^ms, in the greatness of their stractares, as is 
pnanifest from the descriptions we have of the 
Tower of tiabel — the Walls of Babylon, its hanging 
gardens, and its temple of Jupiter B^ns, wniob- 
rose a mile high, eight several stories, and on the 
top of which was the Astronomical Observatory;— 
the vast rock cut into the figure of Semiramis, 
with the smaller rocks that lay by it in the shape 
of tribntary kings; and, finally, the prodigious 
basoD, which received the whole Euphrates, until a 
new canal was formed for its reception, with the 
several trenches through which that river Was con- 
veyed, are ample proofs of the vastness of ancient 
architectural s^uctures. 

The original of all buildings mm be dednced front tbe 
constraolioiiof Qiemeaneitbiits. These were, at first, made 
VOL. II, B 



S Arehitteture. 

in a coidwl i^re, which U DM Bimpl«at in itraotnre, bat 
being incoaTemeot no Hconot of iU iDstlned rides, both tbe 
figate and cooitniotion of the hots were changed, bj 
giving tbea Uw fbnn of ■ oobe. Hankind at length im- 
pKiTed in the art of building, and inTonted methods of 
readering ibeir ^abitationa diin,]>le agd con^enieift. The 
lTunksoftreei<IeprivMof their bark and other ineqnalitiea 
of ■arface, were raised above tbe humid aoit, by means of 
•tones, and covered each with a flat alone, oi slate, to exolade 
the rain, and the interstices between the ends of the joints, 
were oloaed wilb wax or clay. The roof was altered and 
elevated in the centre by rafters, to siipport the materials of 
the covering, aod to cany off the water. 

When the rude builder erected mora statelj ediftoen, be 
imitateil tliose parts which, from necessity, bad composed the 
primitive buta. Tbe upright, trees, with stones at each end, 
became the originof columns, bases, and capitals; and the 
beams, joisls, and raAers, wbick (i>rmed the corering, gaT« 
rise to arobltmes, firieces, and cortdces. 

The Greeks, whose genlntproBqttedtbMn to combine ele> 
gance and convenience, derived their ideas of building front 
the Bgyptians, Bat tbe miod ' of man is inflnenced by the 
^Vemment under which he lives ; the Greeks, with their 
independence, lost the ascendency in works of geniosi tmA 
fiom that period the Bomaos eacooraged tbisnoUe ait. 
Vitnivins, the learned Itomai) arcbiiect, had Julius Cssai 
and Augustus for bis patrons, and though emplojed id few 
wnilu of magnifioence, his rulea (br arohiteoture were highly 
esteemed bytbe ancients, aqdarcstiU a standard among tiie 
moderns. The Romans carried to the bi^test perfeotioa the 
five orders of architecture. The Tuscan, the Doric, Iho 
lonio, tbe Corinthian, and tbe Composite ; andthoagh tbe 
apdeims have materially improved the genera] structare of 
buildings, nothing baa been added to die bean^ and sj[Mne- 
try of these oolnn^ts. 



SECTION U. 

DiPFKBBNT ORDIXS OF ARCHITBCTUXK. 

1. The TasGon order bat its name and orieio in 
Toscany, first inhabited by a colony from Lvdia, 
vfaenoe it is likely tbe order is bnt the simplified 
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Dbric. Oaaccomtt of itS'Strong and mwHire pro- 
portions it u called the nistio order, and is chiefly 
med in ediGoes of that character, eomposed of few 
parti, derad of orawnent, and (wpable of mpport- 
ing the heaviest wwghti. The Tosoan order will 
always live where strength and solidity are rvqoiredi 
The Etnucan aiobitectare is nearly allied to' the 
Greoian, but posaesses an inferior degree of ele- 
gance. ThelV^an aolnnm at'Rome, of thisorder, 
is less remarkable for the beaaty of its- [»tiportioni, 
than the admirable pillar with- whiek it is decorated. 

2- Hbe Bone order, so called from Donu, who 
boilt a magnificedt toin[4« is the city of Argos, and 
dedicated it to Juno, is grave, robnst, and of mascn- 
liite Bppeamnoe, whence it is fignralively termed the 
flercalem order. The Doric possesses nearly tiie 
same character for strength as tbe Tuscan, bat is 
enlivened with ornaments in the frieze and capital. 
In varions ancient rentaius of this order, the pro- 
portioBS of the' colomns are different. Ion, who 
bnilt a temple to Apollo in Asia, taking bis idea 
from the slractnre of man, gave six times the dia- 
meter of the base fbr the height of the colnmn. Of 
this order is the temple of Theseus at Atfiens, bnilt 
ten years after the battle of Marathon; and at this 
day almost entire. 

3. The Ionic order derived its origin from the 
people of Ionia. The colnmn is more slender than 
the Doric, bat more graceful. lis onuunents are 
tdegant, and in a style between the richness of the 
Corinthian and the plainness of the Tuscan ; simple^ 
gracefal aad mqjestic ; whence it has been compared 
to a female ralho- decently than richly decorated. 
When Hermogenes bailt the temple of Bacchas, at 
Teos, be ngected ttie Doric after the marbles bad 
been {wepared, and in its stead adopted the Ionic. ' 
"Hie t|uiit4e« of Diana at Epbesus, of Apollo at 
b2 
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MiletUB, and of the Delphic oracle were of thia 
order. 

4. The Corinthian, the 6ne8t of all. the orders, 
and as first used at Coiinth, is expressive of deli- 
cacy, tendemeM, and beauty. The invention of the 
elegant capital with which it is adorned, has been 
attributed to Callimacbiis, who seeing a basket 
covered with a tile over the root of an acanthns 
plant whioh grew on the grave of a yonng lady, was 
so struck widi the appearapcej that he executed a 
capital in imitation of it, in which tiie tile was repre-^ 
sented by the abacus, the leaves of the acanthus by 
the volutes, and the basket by the body of the 
capital. 

The entablKtare was nmch eoriched bj mtroducing in fbe 
frieze, representktioiiB orffruupea of Sgnres. When the en- 
lablaliire is thus ornamented, the colanma are flatcd. The 
moHt perfect model of the Corinthian order may be found in 
the three colamns in the Campo Vaccine, at Rome, the 
remainsof the temple of Jupiter Stator. Thia order marlcs' 
an age of luxury, nben pomp and splendotif bad become the 
predominant passion, but had not. yet extio|piished a taste 
for the sublime and beautiful. 

5. The Composite order, invented by the Romans, 
partakes of the Ionic and Corinthian orders, but 
principally of the latter, particularly in the leaves of 
the capitals. This order shews that the Greeks had. 
in the three origiual orders, exhausted alt the prin- 
ciples of grandeur and beauty ; and that it was not 

Siossible to frame a fourth but by combiniog the 
brmer. 



SECTION m. 

GOTHIC ARCHITECTURE. 

6. Gothic is a general term for that kind of ar- 
chitecture formerly used in England, and on the 
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continent. But the ancient buildings in this coun- 
try are divided into Saxon, Norman, and Sara- 
cenic. When the Romans invaded Britain, th^ 
foand no places corresponding' with oar ideas of a 
city, or town. Dveliings, like those of the anciettt 
Germans, were scattered over the country, gene- 
rally situated on the brink of a rivulet for the sake 
of water, or on the skirt of a wood or forest, for the 
purpose of hunting and supporting' their cattle. 
These inviting circumstances being more conspicn- 
oDs in some parts of Uie country than in others, the 
princes and chiefs selected the most agreeable spots 
for their residence. 

7. When the Bomans formed settlements and co- 
looies in this island, a remarkable change took 
place in the style of architecture. They not only 
built solid, convenient, and magnificent edifices for 
their own accommodation, but also exhorted and 
instructed the Britons to follow their example. 
Soon after this, however, architecture, and the 
arts connected with it, declined in Britain. This 
arose, perhaps, partly from the building of Coq- 
stantinople, which attracted the most celebrated 
architects to the eastj but Ibe almost total ruin and 
neglect of architecture in this island, may doubtless 
be attributed to the final departure of the Ilomans. 
The natives, and th^ descendants of Roman and 
British parents, having neither skill nor courage to 
defend their numerous towns, forts, and cities, suf- 
fered them to be plundered and destroyed by their 
ferocious invnders, the Scots, Picts, and Saxons ; 
who having no taste for (he arts, committed the 
most wanton and extensive devastations. 

8. The S&xon architecture was the JRoman arcfai< 
teclure in a decayed state. The Saxons having the 
Roman boildiogs continually before their eyes, em- 
ployed workmen to build tbeir edifices in a similar 
manner. 

b3 
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6 Goi^ ArthitwimB. 

Th« stxle of b[iildiq|r pmetiMd tbwighiMf Bun^e wm sT 
tbiskind, and BO continued to be DHd by the Nanmuu.witb 
nnne ttUing aheratioD*, till the introdaclion of the Ssf»* 
craio ardiitectar« abont Chere^ of Henry II. The cIik- 
nustorjflticvof Sftxoa ardiitMtiire, are, the MSH-eiiMlarucb, 
u^ short, thlflk. mtniv coIoiom. JtAaa.iM ptnBaclcs.or 
pointed onanentf, do delioeadoiu of aniu, n*r atatoes, ex- 
cept in relie£ The best specimen of this style is the north 
franaept of Winchester Cathedral. 

9. The Norntaa architecture differs from the 
SaxoD cliie6y in its increased proportion, and in Ih^ 
inaffnitade and massivcness of it^ buildings, arches 
Ibjlgnly ornamented witb figures of anrela, firnit, ani- 
mals, &c.— subjects serioQS and Indicroos proniis- 
cnoosly blended together, walls without buttresses, 
ftrches suj:^orted by solid, clumsy pillars, with a 
regular base aud capital ; the capitals adornetk 
with carvings of foliage and animals ; the colamns 
witbsmallfaalf columns joined to them, the surfaces - 
ornamented with spirals, squares, network, and 
figures in relievo- 

Vliese m^ bo seen in the aionaxtery of UndisfarB in Hota 
Island, the cathedral at Ihirh»Hi, the ruined choir at OrforS 



10, Saracenic or Gothic architecture bad nume- 
rous and promin^it buttresses, lofty spires and 
pinnacles, large and ramiBed windows, ornamenbU 
niches and canopies, with sculptured saints and 
fmgds, delicate lace<work, fretted roofs, and an 
indiscriminate^ jM'ofiision of oxnaments. 

The firet-work is bo called from the Saxon word ,^wtt«% 
^pii^Fing Oshei' teedi. Bat Its most disUngnishing charao- 
tMstics are smalt clastered pillars and pointcid archra.fonited 
by the segments of tvo iBtersectinK cmlea. TUs s^le was 
M Arabian eijgin, inta^uoed into Bnn^ by the Crmsad^n ;, 
,or those who made pilgnmages to ihe Holy Land. In tba 
reign of Henry III. many of Ihe old buildings were polled 
down to give place to new ones on this model. The cathe- 
dral of SaliAury was begnn early in this reign, and fifliAed 
tn 1S&8. It Is one of the finest ptodnctioiis of andent avoU- 
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tectrav in-llrii iaMai, tM 'b VoUipleM; UiA 'tttih VtftUr. 
Thu i*m, boweTci, bn b«eA ilbVWct ; Knd iiAupJojed, t^ 
the wdorant, 1o dMigBBte Ok nasagtA IWMtttfc of comjtaok 

U. Florid (Gothic. Edward I. in ISQO, on Ihe 
death of 'Eleanor, to shew his Tespect to the meraory * 
of bia queeB, cauB^d a magtoincent oVoss 46 b« 
erected M eVery spttt wltfirc h^bodj aE(4 the fiAie* 
ra] pi^ Cess ion halted,. Mo^ of these crosses, ^bich 
have since beea ^estri^ed, were profasely deco- 
rated with sQBlptued mrBaai^ts; «t NArthanpfcm, 
GeddtDgtrm, md WaltbaiQ, the nfofft perfect j«t 
remain. 

This kind o^ workmanihip wu d^d^ited, by ita ricliBeM, 
(br screens and altar-npiecei. EUborarto cimopie*, orn^ 
meated pinnacles, octagonnl aicbet and stMA\a, with tbft 
crocket ornameat stealing'np tbe aagle, tte fyrtmidal -peiiit 
crowned witb a lai^e flower, or piiiQ-«p|ile; pendant deoi^ 
ntlona of fraits, flowers, and emblasonr; M^n in all parlkt 
■culptDrea of sniiillunageiiei la tiie fretted roofsof tiie ftfiii« 
cipal aisles and chaiicels, eharacterise thii ttyio. 

The tbirteentb cehtui^ tnnit be considered aa the {prand 
epocha of Gothic laxuriance, n hen tjie combination of onu>> , 
ment and profngion of decoration hod been exfeaded ot«c 
the whtrie building. ArfiOng the priAcipal erectiobi in this 
■nd the succeeding ceninries, may be reckoned the naye and 
wettem front of Yotk cathedral — the whole of Lichfield 
«Aednd — a t^aniegst of Canterbatyratbedrfll— Ouir Lady's 
dH^>^at Elji— MeiOoD^ ftni Ne* CqHege, Oxtord— 8t Me- 
f^en's Chnpel,, Wcstcoiostei-, now the Comtnoni Honw of 
Parli'ament ; with additions and alterations to several otiier 
catbedrttls. ttenty ftie Seventh's chapd al W^sdnrnsteV ti 
particHfa»^r .ttoctfay of ^dmiiatiatt^ from the WAlUl«iftl hklll 
exhibited m.tia stt^otmb. Tke vseof staHcd ^sniki tU 
cathedral windows, was aijotber addition to their beaut]', and 
completed that solemo effect so n^esaar; to be preserved in 
leligioaft edifices. Foreign artiflceri were Sist employed to 
t;1U<ith«taODasteryefWert«i<MA,ine47. Theflgnresomiigi 
and prelates were repreiGnttsd ib punted (Hndows as well at 
in scolpture. The most anoient apeoimeas now exialiiw are 
in the cathedrals of Canterbury and York, and in the chapel 
of King's College, Cambridge. Th* eastern window of St. 
Geoig^fl bhapel at Wiodaor, is Ae liaest apeciteeh S^oitg 
our modcin atteiapta. At lh«^ WeMem paiAted window id 
B4 



8 Modern Architecture. 

the cbarcli of B&laiha, ia Portugal, the fiitlieri nraaily uieni- 
Ue in the choir to cliMuit the evening aeniee, wbiht the 
Myriad! of Tuiegated raya which emanate from tbia heanli- 
fol window, resemUe so man; beams of glory playing aniund 
Uiem. 

Dnring the thirteenth and fourteenth centuries, most of the 
exteriorsofouTSasoniuid Norman chardiei were transrorm- 
ed into the Gothic, which completed the victory of tfais^ over 
every other s^le in the kingdoBk From the end of the fouf-^ 
teenth century, no remariuible varialiDB can be discovered* 
Gothic architecture, at this period, had been 'at its heigFit for 
neariy two centarieB. When Henry VIII. began the refoi^ 
natiwB, and the dissolntiMi of »oniuteriei took j^e, the two 
uoiTenities wen at first included in the general ruin ; these 
edifices, however, sacred to science as Well as to religion, 
were saved from that dilapidation which many of the monas- 
teries and cathedral* experienced. The desolating hands of 
those refi>nners who niooeeded Hent7 VUI. destroyed 
many of the most beMttHiil specimens of this style of arcfai- 
tectnie, and despmled them of their most beautiful oma- 
B^iti, QutrBaUd Gothic was generally nied in that age, 
wlien the fendtd s^rtem rendered it necessary that noblemen 
shosld poneiB fortified castles. This style resembles the 
orii^alSaxOBMldNnnuisrdutectare. 



SECTION IV. 

MODERN AaCHITECTDRB. 

12. Gothic architecture began to decline fnnn the 
time of Henry VIII. A style i» which the GFrecian 
and Gothic were mixed together &en prevailed,, bat 
in the sixteenth and seventeenth centaries the chaste 
architecture of the Greeks and Romans was revived;. 
The first improvements took place in Italy, whence 
they passed into other parts of Europe; and though 
the Italians were long accounted the &at architects, 
England pcodnced loigo Jones and Sir Christopher 
Wren, who hold the most exalted station. 

The banqaeting-honse at Whitehall, queen Ka- 
therine's chapel at St. James's ; tlie piazza af Covent 
Garden, and many other public buildings are monu- 
. ments of the taste and skjil of Inigo Jones. 
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The churches, royal courts, stately halls, maga- 
zines, palaces, and public structures desigued by 
Sir Christopher Wren, are proud trophies of Bri- 
fiah talent. If the -whole art of building were lost, 
it might be agun recoTered in the cathedral of St. 
Paul, and in thai grand historical pillar called the 
Monument. To these we superadd Greenwich 
Hospital, Cheltea Hospital, the Theatre at Oxford, 
Trinity College Library, and Emanuel Collegs, 
Cambridge i the churches of St. Stephen in Wal- 
hrook, St. Mary-le-bow, and pipty-two others in 
London, serve to immortalize his memory. While 
we contemplate these, and many other pablic edi- 
fices erected and repaired upder his direction, we 
are at a loss which most to admire — the fertile inge- 
nui^ or the persevering industry of the artixt 

Tiie architectural history of the eighteenth cen- 
tury difTerB from that of preceding ages in two 
essential circamstances. 

1. The public buildings, erected during this 
period, are, in general, not so grand and massive as 
those of some former periods. But while they fall 
short of splendour and magnificence, they are 
superior to most ancient structures in simplicity, 
convenience, neatness, and elegance. 

2. Private Dwellings have been made more 
spacious, convenient, and agreeable -to a correct 
taste, than in any preceding period. The liberal 
use of ^/ofj, in modern buildings, contributes great- 
ly to their beauty and cnmfort, and is a point in 
which the ancients were totally deficient. In de- 
scending to the various minute details of liumaa 
dwellings, especially those which have reference to 
elegance and enjoyment, it is obvious the' artists at 
the eighteenth century exceeded all others. , . 
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13. BalUBTESS are pillars of wood, (toDe, &c. / 
tsed to ornameBt the tops of bnildingB, and to snp- 
ptirt railing: vhea continned, they form a bfdtu* 
trader 

Caryatides, Ggtues of vomea ' dressed in long 
robes after the Asiatic manner, to support eatabW 
tores in buildings. Other female figures have been 
lued for a simuar pm-pose, but the original name- 
is still retained. 

A war had been carried on by the Athenian* 
•geJnst the Cariiuis; the latter vere totally van- 
qnished, their wives were made capttvcd, and to 
commemorate this event, trophies were made by the 
Athenians, in which figures of women, habited in 
the Caryatic manner, were used for the purpose just 
explained, and this is in fact the origin ef this part 
ef architectore. 

Periian*, so called from a victory gained over 
the Persians by Pausauias, who having brought 
home prisoners, spoils, and trophies to the A^e- 
uians, they chose Persian male figures to support Uie 
entablatures which have been changed in the same 
manner as the Caryatides. Persians may be of any 
siee, the larger the greater the effect which they 
impress on the spectator's mind. In arsenab, gal- 
leries of armanr, Sco. they we advantageously used. 

PHaMters, have their bases, capitals, and entabla- 
tures, the same as those of colonms, but are square, 
not ronnd as columns are. 

A portico is a range of columns covered at the 
top ; that of Palmyra was 4000 feet long. 

Termini, figures anciently used to mark the limits 
of possessions, are still used in the human shape an. 
ornaments for temples aud garden edifices. 
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14. Among tbe Tarioas arts which condnce te Ae 
civilization and comfort of mao, there is scarcely any 
which, on the one hand, presents sach fragile, agd, on 
the other, soch durable prodactions as architectare^ 
For what can he.mor^ irail than the huts wliich sa- 
vages construct out of the limber branches of trees ? 
what more 'permanent than those structures of gra- 
nite and of marble which seem to de^ the ravaging 
' waste of time, and in the magnitude of their ruins, 
hand down to posterity some faint memorial of the 
greatness of mind possessed by the monarchs who 
commanded them to be erected, and of the artiste 
ingeiuiity who reared them so massive and of sab- 
stances so well calculated to resist the destroying 
dements? Withont, however, wasting words (m a 
sQlyect that needs no argiuuents to prove, nor the 
production of any iacts to illustrate its truth and 
impOTtance, v6 will at once, begin oar studies of 
aroiitectural monuments. 

fint it Butj sot bo altogether oat of place to observe Utat 
ht the selection af the subjects of this study, we have at- 
tended to the antiquity of some, the fame of others, and the 
/tinKolarity of a third elaaa. Thus we have endectvaiucd to 
present Inis sul^ect, as a well skilled aitiit would exhibit 
a model, of three facades, any one of which being aoct- 
dentallj 9r int«ilionally offered to the spaotator's view, 
should be capalile of arresting his attention and gratifying 
Ilia wishes. 

No subject is of bore historic antiquity thin the 
Tower of Babel ; there is none that arrests our early 
attention more keenly, and none which, in after life^ 
we think of with more reverence wh«i association is 
busied in oomparisons between modwn and ancient 
noannmital sbuctures. 

a a 
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15. Retnains of the Touier o/BaheL 

It is a pleasing tbing to observe Uie coincidence 
which subsists between ancient historical accounts 
of the architecture, manners, and customs of the 
East, and the more recent ones of scientific tra^ 
Tellers, 

In Genesis, the account of tfae building of this 
immense structure is as follows: "and it came to 
pass, as they journeyed irom the .East, that they 
found a plain in the land Shinar; and they dwelt 
there. And they said one to another,, go to, let us 
make brick, and bum them thoroughly. And they 
made brick for stone, and slime had they for mortar. 
And they said, one to another, go to, let us baild us 
a city and a tower, whose top may reach unto 
heaven ; and let us make us a name, lest we be 
scattered abroad upon the face of the whole earth." 

Mr. Rich, a recent traveller, has favoured the 
world, with a very interesting description of this 
tower as it stands at present. After suggesting, 
that the intention of building the Tower of Babel 
might be partly monumental; but principally to 
answer the parposes of astroiiomiceJ- observation,, 
we sb^l give Mr. Rich's account in his own words : 

" The wlwle height of the Biro Nemroad (the Tower of 
Babel) above the plftin to the sammit of the brick wall is two 
hundred and thirty-flve feet. The brick wall itsdf which 
.stands on the edge of the summit, and was undonbfedl; the 
&ce of another stage, is Uiirly- seven foet bigb. In the side 
of the pile a little below the sammit is very clearly to be 
leen part of another U^ick wall, jiieciaely ceaembliug the 
liaKment which, urowns the summit, but which still encases 
utd supports its part of tbe mound. This is clearly indica- 
tive of another alage of greater extent. The masonrj is in- 
flnitelj superior to uij thing of tbe kind I have ever seen ; 
and leaving, out of tfae qaestion any oo^^eclnre relative to 
the original destination m this ruin, the impreiaioa made by 
a sight of it is, tfajil it was a solid pile, composed in the 
interiw of nnbunrt bride, and perhaps eiirtii or mbbish ; that 
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it «u constractMl in receding stages, aad fiic«d with fine 
burnt bricks, liKviog inscriptiona on them, laid in k very thin 
laj'ei of lime ceineat ; and that it wai redaced by videace lo 
iti present raiDoua condition. The upper storit's have been 
Ibfcibi; broken down, aad fire has been employed as an in- 
stromentof destruction, though it ia not easy to ,iay precisely 
bo*« why. The facing of fine bdcki has partly been re- 
nored, and partly covered by tbe falling down of the mass 
wbich it snpported and kept togetiier. 

Oil. If such be the history of the architecture of Babel, a 
single moanment, what most tbe ancient city of Babytoo have 
be^ if wc may form an iitimale of its magniSccoce from 
the following account nnembelUsbed by fij;tioa and vouched 
by the veracity of antiquity. 

16. Ancient City of Babylon. 

BabyloD, the capital of Cfaaldwa, and one of ths 
mott ancient cities in the world, is said to have been 
founded by Belus, and embellished by Semiramis, 
the war-like queen of the, East,, and afterwards to 
have been repaired, enlarged, and beaatified by 
Nebacliadnezzar. It is described by Herodotus as 
sitQated in an extensive plain, forming a perfect 
s<;uare, which is bisected by the Euphrates run- 
Ding from north to south ; each side is eighteeb 
Duies in length, and tbe whole compass above lie- 
ven^'-two. It was also surrounded by a wide and 
deep ditch full of water, and a wall three handred 
feet in height and seventy-five in width. 

The earth or olay dug out lo form the ditcli was made iiitu 
bricks, aud after being hakcd in a furnace served to coni- 
posethis enormous rampart; and, at every lb irticlU course of' 
brickt a layer of heated bitumen and reeds was introduced. 
1'be side of tbe ditch ivas also lined or facvd witb the sam« 
oaterials ; and at the top of the wall, opposite to each other, 
*ere erected smnll towers of one story in height ; between 
vbidi, a chariot and four horses could pass and turn. Along 
faeh bank of the river ran a wait, Icua high thiin the outer,* 
nne, but of great Ktrcngtli, and which joined the outer walb* 
wliete (hey formed an angle with the river. In tlie centre of 
tbe western divlaion of the cilj was a large and well foTa 
^Ged apace : on this side the hanging gardens were situated. 
Wl on the opposite bank stood ilie temple of J^eilet Bclus, 
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iHioie etionnoits gates of hnm were bUU seen In tlie fime tit 
Herodotus; tiie Bqnatc mclotare around the temple meft- 
snred a mile in circnrnfeTence, and in the midst or 
tldB space rose an immense tower, on which was placed 
snotter, and on the second a third, and lo snccessivel; l4> 
the namher of ei^M, eanh successive turret diminisbing in 
■ice. On the ontside were winding stairs, to asceiid ^om 
one tower to anoUier ; in the middle of the ascent were seats, 
' to sllow SDch as mounted to rest themselves. In the highest 
tower was a chapel, which contained the lied of the mistress 
of the god ; lower down, another chapel, in which was a 
j^lden statue of Jupiter. 

The Enphrates winds gently b; artificial canals, a con- 
■iderable distance above, at Anderica, but ran straight 
throngh Babylon ; at a breadth of five stiidiA. 

04*. Asin these volumesit is more ourohject to present the 
most mt^ificent produetions of nature and art, a nsmbet 
of similar Hubjeots admitting of a resemblance in their de- 
scription, would be less agreeable to the reader than k 
faithful account of the moststriking in each class ; and thero- . 
fore among the labyrinths of antiquity we select that of 
Egypt. 

17. ThtfoBuna Lahyrinth of Egypt. 

Of all the labyrinths of antiqnity, that of I^pt^ 
fras the largest and mast costly. It Tvas so e^Ltra- 
ordinary, that Herodotus who saw it says, that it far 
surpassed the report of fame, being in his judgment, 
even more admirable than the Pyramids. 

The labyrinth of Egypt stood near Arsinae or th^ 
city of Crocodiles, a little above the lake Moeris. 
It was of a square form, each side a furiong in 
length, built of most beautiful stone, the sculpture- 
sod other omameDts of which posterity could not 
exceed. On passing the ontward inclosure, a build- 
ing presfflited itself to view, surrounded by an 

.arcade, every side consisting of four hundred pil- 

'lars. 

Tliis strnctnre seems to have beco desig'ned as a pantbeOB^ 
Mr universal temple of all the Egyptian deities, which were 
fleparately worshipped in the prDVinces. It was also thtt 
place of the general assembly of the mi«i*tr«cy of the whAl» 
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MlHD, fbr tiMH of lU the ptoriMM net hen tofast iWI 
mnGceukd to judge caoKi of greKt mnseqmDGc 

Tot this TeasoD, eieiy pForince had a ball w palace ap- 
propriated to it ; tiie whole edifioe contaiDinK, acoordiag to 
Hetodolu, tw<4*e ; Egypt befng thea divided !■!« ao man 
kbudoBu. Herodetna aaja, that the lialU were fMdte< 
«M lad lix doort i^ening to the north, mad ux lo the aouth, 
aUenoompaased with the same wall; that there werathtov 
tboDsmd chambers in thii edlfc«, fifteea hnndred la the 
Hjiper part, aod aa man j nnder gnmnd ; and (hat he viewed 
BTtn; reom ia the nwer part,, bat was aet pemittMl, bj 
ttoie who kept the palace togointolluaabterraneoaapart*; 
beciou the ■epulchreB of dw holy crocodiles, and of the 
liingiwho built the labyrinth were there. He reports that 
wlial fae law seemed to snrpau the art of man ; ao many 
uiti by various paaiagea, and infinite returns, afforded a 
tkoaunil occasiotu of wondm'. He pasaed from a ipacioas 
Ul to a chamber, from thence to a private cabinet; then 
•gut into other passages oat of the eaWets, a>d oat of the 
chamber into the more apadoas ropma. AU theroofa utfl 
I**"* within were iociaated with marble, and adorned 
viUi Scares in scDlplure. Tb« halls were aarroiiDded witti 
pm a white atone §Dely pottsbed; and at the angle, wher« 
tae labyrinth ended, stood a pyramid which Straho asserts to 
^ • Kfmlchre. 

This labyrinth stood in the midst of an immense 
tqoare, sniroonded with bnildings at a great dis- 
tUKe ; ttie porch was of Parian marble, and all the 
other pillars of marble of Syene; within were the 
temples of their several deities, and galleries, to 
which was an ascent of ninety steps, adort>ed with 
aany colomns of porphyry, images of their goda, 
"id atataes of their kings, of a colossal size ; tfa» 
whole edifice consisted of stone, the fioor being laid 
with vast flags, and the roof appearing hke a ca* 
Bopy of stone ; the passages met, Hnd crossed each 
oun with sach intricacy, that it was impossible for 
> Btmngm- to find his vav, either in or out, without 
* guide; and several of the apartments were so 
^ntrived, that on opening the doors, tiiere was 
Wtd within a noise like thunder. 

The solidity of this wonderful building was snch 
tliat it withstood, for mmy ages,, not only the rtf 
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vages of time, but that of the inhabitants of He*' 
racteopolis, who, vorehipping the IchDeiunon, the 
mortal enemy of the crocodile, which was the pecu^ 
liar deity of Arsinoe, bore an irreconciteabie hatred 
to the labyrinth, which served also for a sepulchre to 
the sacred crocodiles, and therefore they strove to 
demolish it Pliny says, it was remaining in his 
days ; and that about five hundred years before 
Alexandw, CircnmmoD, eonach to king Nectabis. 
iras reported to have bestowed some smf^l repa- 
rations on it, supporting the building with beams o£ 
acacia boiled ip oil, while the arches of square stone 
were erecting. 

Ohi. Fiom the earliest antiqoitjr the Egyptians have been 
considered the inventors oftbe arts; and in the time oftfaeir 
prosperitj all nations seaght and atndied lhoirphjloso]^y anti 
their H»enoes; so that being learned in nil the arts of the 
' Bgjrptiaos became a common proT«fb. The labyrinth wo 
have been Ihreadinf ia <me of those wanders which still re~ 
main of this poliriied people, and the following account of 
the temples of Ebiambol and Kamtii: are but another portion 
of those magniiicent works of ardiitectare which contame 
ages ere they crumble to dust under the irresistible hand oC 
time. 

18. Egyptian Timples of Ebsamhul and Karnac. 

Among the inteEesting discoven'es made by M. 
Belzoni, the excavation of these temples forms a . 
principal feature. The foUovring' are his own de- 
tails. 

" From Thebes, 1 went up towards Nnbia, to 
examine the great Temple of Ebsambul, which is 
buried mor& than double its height in the sands^ 
Dear the second cataract. There I found the inha- 
bitants very ill-disposed towards my projects, and 
£rom whom I prepared to encounter some difficulties. 
However, the season being too advanced, was my 
sole motive in deferring this enterprise to aaother 
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" In the mean time X retomed to Thebes, where I 
occupied myself in new searches at the Temple of 
Karnac. "Iliere I foand, several feet under ground, 
a range of sphinxes about forty in nnmber, sur- 
roanded by a wall. These sphinxes, with heads of 
lions on the busts of TOmeo, are of black granite, of 
the mnal size ; and, for the most port, of beaatifnl 
execution. There was, in the same place, a statue 
of JopiterAmmoD, in whUe marble, holding a rant's 
bead on his knees. 

" After this I' Bgain took the road tu Nabia, where mmc 
wvere trials awaited me. The people of tiila conntry are 
quite Mvages, witlKHit an; idea of hoipitality. The; refuaed 
m things the most necesBaijr ; entreaties and promitea bkd 
lit) effect on them. We were reduced to live upoa Turki^ 
com soaked in water. At length, by dint of patience and 
courage, after twenty-two days penevering labour, I bad 
lie Joy of finding myself in the Temple of Ebsamhul, where 
no European has ever before entered, and which presents 
toe greatest exoavation in NnbiK or in Egipt, if we except 
toe tombs wluch I have liuee discovered at ilicttea. 

The temple of £baambul is 163 feet long, and contains 
ioniteen apartments, and an immense court, wbere we dis- 
Mvered eight colossal figarea thirty feet high. The columns 
uid the walls are covered with hieroglyphic* and figures very 
''^11 preserved. This temple has then been spared by Cam- 
"Ssta, and the other ravagen who came after him. t biougbt 
<OBie antiquities from thence ; two lions with the beads of 
'nliures, and a small statue of Jupiter Ammoa." 

At the end of the sanctuary be found four sitting figures 
"OMit twelve teet high, cut out of the natural rock and well 
preserved. Belzoni's labour may be conceived, when we 
''^te, that on commencing his operatioaa . the bed of loose 
■Mi which he bad to clear away, was upwards of fifty feet 
''^p. From tbe superior style of sculpture found in this 
tsmple, to an J tl)it% yet met with in Egypt; M. Belaooi's 
coadjator, Mr. S«lt, infers that the arts desceuded liithor 
^froBEauopia. 

Ik?**' ^' '"*''' ^' ^^ opinion of Mr. Salt, we may ask whether 
£^?rt» did not travel from some country further east than 
KUiiopia is west of Egypt? " 'lis mere conjeoture, some 
*"' My, to imagine the Asiatics taught the Egyptians." Be 
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ft ao ; itin Arift ptwlooM artmiiUnf tnonnmenU of arcfaU 
teotnml ikilL Am! lince Uie mo»t ^ectnal method of con- 
parUpD is to plauo side by. side, tlie object* on which yon 
vonld form ft judgment ; we have chosen to give the fol- 
■mrfos accoont of the templeoT Elephtwt&, a place beaide 
-dioae of Bbsainbal mm! Karnac 

19. The TemphofEUphania, near Bon^tf. 

The following intelligent accoant of this subter- 
^ttoeoBs temple, is related "by' Mrs Grabam. 

Elephanta, is a mountain isle tvitb a donble top, 
wooded to the summit. Opposite to the landing- 
olace is the colossal stone Elephant, from vbich the 
Fortngnese naoHed the place. It was imitilated fay 
these adventnrers. Ilmnst have been carved out « 
the Tock on which it standsi, for it appears too la^? 
to have been carried to it£ present situation. 

After pusing % tDIa^, we ucen^ed the hill Ihroogb ro- 
■mrtie ^iMset, lonieljines overshadowed with wood, soilie.v 
Itaes <mklleil by rocks, tr!l ye arrivednt the CoTe. We came 
tqwn it nnexpeotedl;, and I con^s that I never fbrt such a len- 
wiiMi ofaBlenldiraent as wbni the cBrero -opeiied upon me. 
At BrH It appeared all darintesi, while on the bill above, be- 
1ow,mBdaTonnd,.ihrnbsBDdft0wen of the most brilKant hoes. 



widtt. It it Bnppurted by massy pMars, carved in tbe solid 
rook. The capital of Ibese resemblm a cnmpreased cushion, 
bound with a fiHet ; the Abaieaa is tike a bnnch of reeds lap- 
portngabeain;aix ofwhich run across tliCWhble cave ; below 
the capital tite crdmnn may he compared to a Bated bell. 
Testing on a phme octsKonal member placed on a die, on eack 
corner of which sHsHanamm, Ganesa, or some of tile other 
ioferier Kods. 

The sides of the cavern are sciriplured in compartments, re- 
prewntiBg persons ofthemylhulou; but the end of the ca- 
Ten, opposite to the entrance, is the mcist remarkable. Jn the 
centre, isa gigantic Trimurti, or three Fiirmed god ; Brahma, 
the creator, ia in the middle, widi a placid countenance ; his 
cap is adorned with jewels. Vishnn, the preserving deity, is 
represented as very beautlftal j his face is full ofhcoevolenc^, 
hfs hands hold a Lotus, the same sacred dower is plnced in hu 
cap, with the triveni or triple-plaited lock, siguifying the river> 
Gnnga (Qanges), Yamona, (Jumna), and Seraswati, ind other 
ornamenU rMening to his attributes. Siva frowns ; hii noso 
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ii «qailine, and his ntDalh limlf open ; hi hh'huid u hi* d»- 
■Iruotive embleni, the Cobn CBpella ; and nn Irii cap, among 
otter sjmboh, -b hnmftn Rkull, Mid % new bora infitnt, tniiTkB 
liiadonble chaimRter of de t lrejtr mad reproAi rtr. Tbew fkcei 
ue all beantiftal ; bat fur the under llpB, which ^e remarkkbly 
tUek, The lenstb, from the ebin to the crown oflbe head, u 
M feel; Uie caps ate aboat three fbet more. No part of the 
baita nintilated bat the two hands in front, which are qaita 
deitei^ed, Coaceated steps behind SIts's hnndleadto a con- 
Tstuent ledfe, or bench, behind f he eap of Hie bast, where a 
Snmin might have hidden talmself for an; purpose of priMOj 
iopotiikin. 

On each sideoftfieTrJmtirtiisapilaster.thofTDirtoftriiich 
hfiSed np by a fi^re fourteen feet high, leaning on a dwaif; 
llitte aremndi defaced. To the rMit is a lai^ sfjiiare com- 
putaunt, hollawed a IttUe, onred Into a grekt variety of 
%>»*«, the tw^eat of vhlA is siKteen feet h^;h, representiiig 
» dooMe fignro ofSiva and Parrati, cJlcd Vhtd or Ardh* 
Niri, Ikalf male, half feroaie, the right nde of which b Siva, 
lod the Idft Ida wife; itisfonr-handeditlie twolvwerluuida, 
{oM rf vkkh ^ipean to bate rated on the Nandi), are 
onken ; 4e apper rirht band hat a cobra oapetiA, and the left 
taUeld. On the right of the Virsj laHmtia.foar'fBced.^H- 
^M a Iota*; andonthelditu Viihnn, oBtlie Aonlden of 
^'vda. Wear Brahma, are Indra and Indranee on their 
«idHut,andbeloiri>ftfeinaleflgnTe,hoIdioga dfaamara ot 
aowree *. The upper part of tlia c<Hnpartmeiit ii filled wilb 
'UllGgorea, in the attitudes of Sdoration. 

On the other ride of the Trimnrti, is a compartment, an- 
neringto that jmrt dftsiotibed. The principal figure is Siraf 
iljiijj left hand, ilaads Parrati, on wiiDse Monlderbe leans; 
Between ihein la a dwarf, oti wfaoae bead is one of Siva'i 
^uds, and near Parrari, is another. Over Biva'^ ihouldar 
™E* the Betiaar,aiMl he holds the cobra cspella in one of hi* 
WW hands. He ia rarrooitdedbT the same finrea wUiA fill 
vp the compartment of the Ter^ji ; his own bMght is fonrteea 
wet, ud that of ParYatiis ten. 

. All tbew fifores are in a]to-feSeTo,«sareaioBeof the other 
*^ of the cavern, the most remarkable of which is one ol 
«** in his Tindictlvc character ; he is eight handed, with a 
*^MofsenllsroDndh)sneek, and appears in the act of per- 
">'Bdag the baman sacrike. On the right band, is a iqaun 
JjWtiseBt, with foar doors, sapportcd by eight ouloMal 
Vim ; it oontains a gigantic symlmlofMaha Deo, and is cat 
■Wt of the rock like the rest of the cave. There is ft similar 



30 . AtckUectriral MoHumatU. 

chamber in ■ amajler and more lecrot caverr, to wlijcli there in 
acc«as from the corner oevt to llie Vireji; the covering of the 
fiassage bosfulleniu; but, on the other side, there is r little 
ATe& which has no outlet, and is lighted rroin aliOTe, the whole 
thickness or the hill ttelng cut through. The cavern, to-whicli 
it belongs, uontains uotbing liut the square chamber oI'Maha 
Deo, and a bath at each end, one of wliich is decorated with 
rich sciilptnre. 

The pillars and sculptures of the cave are defaced in every 
part, by having the names of most who visit them either carv- 
ed or daubed wilh black chalk upon them, and the intempe- 
rate zeal of the Portuguese, who made war upon the gods and 
temples, as well as upon the armies of India, added to the havoc 
of time, has reduceo this stupendous monument of idolatry, to 
a state of ruin. Fi^gmcnis of statues strew the floor; coi- 
lumns, dcpriTFd of their bases, are suspended from the parent 
root, and others witliout capitals, and sometimes split in two, 
Ihreaten to leave the massy hill that covers them, wifhoutsup- 

The temple of Elephanta, and other equally wonderful ca- 
verns in the neighbourhood, must have been the work of a 
people far advanced in the work of civilized life, and pos- 
sessed of wcidth and power; but these were lodged in the 
bands of a crafty priesUiood, wha kept science, affluence, and 
honours, for their own fraternity, and, possessed ofbetter ideas, 
preached a miserable and degrading superstition to the mtit- 
titude. 

Obi, We said, in introducing the reader to the article he has 
just perused, that -we chose to place it beside the descriptions 
ofthetemplesof Ebsambul and Kamao, since amore just esti- 
mate of the respective characters of each would Jhereby be 
formed ; and in this view also we take leave to exhibit the 
Palace and Temple of Balb«ck. The history of its relicts will 
enable ds to conjecture what it must have been ere the bar- 
barism of man bequeathed it to the ravages of time. 

20. Palace and Temple of Batbeck, 
Balbbck, (tlte ancient HeliOpolis, OF city of 
the SuD,) is the woDder of Syria. — It is situated in a 
delightful plain, on the vr st foot of Mount Antilibop 
nas. Towards the sonth-west of the city, is a tem- 
ple, with the remains of some otlier edifices; and^ 
among the rest, of a magnificent palace. Near to 
these venerable niiiu is a rotimda, encircled with 
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Corinthian pillars, wliich support a cornice tliat rons 
afl roDDd the stracture. This rotunda is mostly of 
mirble, and, though ronnd on the ontside, is an octa- 
gon wiihin, b«ingadomed with eight arches'snpporled 
ij Corinttiian columns, each of one piece : it appears 
id have been covered and embellished with the 
figures of eagles. The Greeks have converted this 
into a cJinroh, and have spoiled its faeaatj, by daob- 
iigit over with plaster. Near this rptanda is a lofty 
pile of building, through which is seen a noble arch- 
ed portico, 150 paces long, leading to the temple. 

Tiiia temple is still almost entire : it is in its gene- 
ral foan and proportions, like St. Paul's, Covent 
Garden; bnt, in dimensions and magnificence of 
structure, there is scarcely any comparison. Its 
teogth on the outside is iSHi feet, ana its breaddi 
96: its length in the inside is ]^ feet, and its 
breadth 60. The ante-temple took np 54 feet of the 
^i but it is now in ruins; and the pillars which 
supported it, are broken. The whole temple is sur- 
rounded by a noble portico, supported by Curintbiaa 
pillars six. feet three inches in diameter, abont 54 in 
'icigbt, and each is composed of only 13 stones.,. 
Their distance from each other, and fi^m tbe wall, is 
nine Teet. There are 14 of them on each side of the 
femple, and eight at each end. The architrave and 
cnrnice are exquisitely well carved ; and between the 
vail and the pillars, there is a solid arcade, all tbe 
^ay, of great ^ones hollowed oat arch-wise. In tiie 
"litre of each of these is a god, a goddess, or hero, ' 
struck out with that life that can hardly be conceiv- 
^ i and all aroand the foot of the wall of tbe temple 
itself, is a double border of marble, the lower part 
ofwbich is a continued bas-relief in miniature, ex- 
pressing mysteries and ceremonies. Here, without' 
tl>e least confusion, is seen a surprising mixture of 
'■■en and beasts, in the most happy composition, and 
"lost agreeable variety. 
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Tfae entrance to the temple ii traly grand ; the ucent lo ft 
b by llilrty steps, on etch ride bonnded by a vA\ that temu- 
nalca.in a pRdestsI, on wtiicta formerly atood a itatne. THe 
front KMinpined uf e^|^ OorhnMan fint«d pillan, andl'Ma 
nnplu and nob); proportioned liiaoguUr pedinwnt. Witbm 
tfaese eight pillars, at the distance of about aix^ feet, are-four 
others like the former ; and two of thtee faces each, that 
terminate the wallB which come ont ft good way tram the 
body of the temple itieK All the«e form aportiou, in depUi 
■bout 24 feet, and in breadth 60 ; fbroogh thcM piltan ap- 
'pears the door of die temple, vilh great majesty; so nice am < 
the proportiona of the .pillars, their distaucc from each other, 
and the recess of the door itself. "Vbe portal is E<|unre, and of 
marble. Its whole height is about 40 feet, and iti vidtii abont 
26, witbaii opening of about 20 feet wide. Under tUs portal, . 
the bottomof tbeliutelis enriclied nith a piece of soalptare, 
hardly to be equalled. 11 is a vast eagle in bas-relief, expand* 
ing his wings, and carrying a caducens in his pounce ; and on 
etch aide of'him is a Fame, orcnpid, supporting one end of a 
itaXoan by > rib^n, tfa« other being held i* the eagle'a 
bMdc. 

Tt^e inside of the temple is dirided into three 
aisfes, tvo narrow on the sides, and one wide in. the 
centre/ bein^ formed by two rows of fluted Corinthian 
pilars, between Ibree and foarfeet diameter, and 
inbeigfat, inclodingtfae pedestal, aboat36. 

lliese pillars are 12 In namfaer, six on a ride, at the dh- 
t4nc» of aboutlSilBct from each othw^ a»d about 12 lh>m the 
walls of the teviple. The wall* are adorned with two rows of 
pilasters one over another, and between each two of the 
lowermost is a round niche about 16 feet hi^. The bottom 
(MTthe nicbea are upon a lerri with the base* of the pittan, 
and the wall to that height u wnaght in tb» proportion erf a 
CttrintUm pedeHal, and (he skhea tbtniMlTU are Corin- 
thian in all thtir parts, with Ike striotest precision, and nieot 
delicacy. Over these round niches is a row of square qoea 
between the pilasters of the npper order: the ornaments be- 
lonring to tliem are all maible, andtiiey are eaeh crowned 
with a triangular pediment. 

Towards the westoid of the middle aisk, 13 steps, whid 
are the whole breadth of this part, lead to achoir, as it is call- 
ed. Here are two large square colnnuu, adorned with pilas- 
ters, which form a nobleeatr«nce,exaotly corresponding with 
that oC the tem^ itself. The whole of this part is adoned 
with agreatjprofiisiooof astoniriui^scntptnre; but the pit 
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liabT«.no pedeitala, aad Um aixiktm atasd npon the pave- 
Md. Tiw Mo large iqakM pUlws, aM ttooght to have np- 
ported a. cHK^y ; bat DotUng-DrtbBt Idadtetn beaeennow. 

b, the bottoiB fif IhiaidiaiT ii « Tut marble niche, wbm« 
stood Hk piiDGipal dei^ here waraUp|>»d. And tbroaf hont 
^e wbote are Men the oiost finety imagiaed sculptures of fes- 
Imu, bitdi, flowers, fraiti ; bae-relieft, Neptune, Tritons, 
UM,Kago<dB,AnaiiuMlhiid(riphui,aiid«diermariii«fignrefl, 

Tbeceiiiiif, or vault, of this temple, ia bold, and di Tided 
iKocMnpartueuls filled vhh excellent OBtvings. It is <q>en 
tnKirdi the middle; but whether KOBpotnor lantern stood 
llKre for the admiuion of light, or whether it waa atwayi - 
open, cannot be jsdgwdat tiBs distance of time.' In a word, 
l^cfaarBiag ajauaei^j, and the correct tute, evm at aneh 
dnBtiou irtiere so great niceneBi ia ihonght nDneceaasryi 
■u neb, that it amy he tnlj «aid, the whole pile ii witiMiul 
tiKleutbUntisfa. 

The wliole atauda upon vaults of snch excellMrt arohitee- 
lare, and 10 bald a Uun, that it 'u thonght that the; served for 
sUKlliing more than merel; tbeiapport of the auperinoam' 
bent weight, and maj have been a subterranean lenple, ap> 
piiedtoMaie particular Mrrice in the Pagan worship. 

Thnagh (hi* temple now standa b; itself, there are evident 
iwJu tbfti it was acoompanied h; other bnildinn, no way 
■swefthyofil; amrag which are reckoned fear different as- 
<aita to it, one npon each angle, with marble steps so Ion|; 
Uale^Ator ten persnns may go up a-1>reast. 

Thaold wall, wJiioh inclosed both the palace and the tein- 
plt< is Itnilt of Boeh mDnslroo* hlooki of atone, a« exceeded 
illbelie^ and have given birth to a tradition among (he na- 
fii«t,lhatthe wfaoleistheworkoftheDevil. There are three 
in puticnhM', wUch lying cod to end with each other, extend 
IBilMt in lenglli, whereof one isfl3 feet loiui andtbeolher 
i*08aa>piece: their depth is 13 feet, and their breadtii the 
'*«e;aad,whataddst« the wooder, these stones are raised 
^ feet fnnn the gronnd. The rest of the stones of this wall- 
*<* of rarprising ditnenaioas, bnt none qnite ao tirgo as Iheae. 

Tbe toflg ardied' wall, leading to the temple, is adMiied 
*nti many hosts, which, for want of li^t, cannot be w^ cHs- - 
oened. The first object nhich now strtfcea the sl|fat,is a spa- 
Qonidieatre, which is open at the other end, anapreaeats a 
'KTsce with marble st«pi. This a^rtnre leads to a sqnara . 
<^it, lai^er than the first ; aroand which are magnificent 
tiDildings. On each side is a double row of pUiars, wludt 
finn porticoes, or galleries, of 6a fathoms in leiwth,BM eight 
in Ineadth. The bottom of this conrt was tafcea op br a 
■■in] bnildiDg; Attntiag the east, more somptuoas uiao 
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'the rest, and deeper; this seems to have been thebodjoftte 
pftlacc. Tlie colunuii belonKiog to thu psrt, are of sach k 
size, as to be compared will tbose of the Hippodrome at 
Constaatinople. >ineoribeBecoliimiia,(eaoh ofwhichia of 
one block), with a good piece of the entablature, are still 
standing. 

The Corinthian order prcTuls fhrongbout tbe whole, and 
the ornaments are various. The fine taste of Greece, and the 
magnilicence of Rome, here meet ; statues witbont namher, 
busts of »ll sorts, proud trophies, curiously wrought niches, 
nulls and ceilings enriched with bas-relief, incmsfationi, and 
other works of tlie finest mnrble; therms and caryatides, Judi- 
ciously piBued. Linderncath the whole are vast vaults ; where 
from time to time you discover, through the ruins, lon^ flints 
t^f marble stairs, near two hundred in a flight. Tlie turn and 
elevation ofthesevuults are bold and Rurpriiing: and in these 
subterraneous paits are many rooms, halls, rich apartments 
entire, and many marble tombs. The wallsof these vaults are 
adorned with niches, bas-reliefs, and inscriptions in Roman 



dark, and must be visited with li^ts, either because of their 
great depth, or because the passages which may have given 
them ligbt,are stopped upby rubbish; bnt others receive 1^1 
by great windows, which stand on the level of the ground 
above. 

All these edifices are built with stones of the enormous sice 
already mentioned, witbont any visible mortar, cement, or 
binding wbatsoevN. All over and about the town, some me* 
lancboly fngmeutofaotiqnitjis to be met with. The qnany, 
from vbencc they had the stone Ibr these works, is a little 
way out of the town. It is cat out in steps sometbiBg )>ke an 
amphitheatre, where lies one Stone ready hewn, which Be<>m8 
to surpass all that have been alrea>ly described. A notion 
prevailed, that it was too heavy to be moved; but, upona nice 
examination, it was found fastened to the rook. 

SntAwasthe city of Balheck, and from its surprising gran- 
deur and munificence, we may veil conclude it to have been 
cmce the most oonsiderable place in Syria. 

06f. The Btndy of tbe sabterranean temple of Elephanla, 
andthec<Mnparisonofthoseof Balbeck and Ubsambul, will not 
lose one jot in being arranged with the architectural monu- 
ments of a people of modern acquuntance to Britons, but of 
anoestors as laborious, as polished, and as pious as venera- 
tion for a Deity twuld characleriBe his worshippers. 
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31. Ancient Monumenttand Templet of Java. 

The most splendid of inoDaments are to be found 
at PrambansD, Borofiodo, uidSin^ Sari. Ofthe 
first an. interesting description is given by Colonel 
Mackenzie, Circumstances have since admitted of 
a more minnte investigation ; and oar informatiODf 
as far as regards their present state, is mnch more 
complete. Iliese extensive mins lay claim to the 
highest antiquity \ and, considering the vicioitf of 
the temples to have been the seat of the earliest mo- 
narchy in Java, ve msy be permitted, in the words 
of Captain Baker, to lament the contrast of the pre- 
sent times with "times long since past." 

" Nothing (he obserses), can exceed the nir ormelanobol]', 
desolation, and rain, which this spot presenls ; and the feel- 
ingi of every visitor must be forcibly in unison with the soeiw 
oriaiToanding devastatioit, when be reflect* upon the origin 
of tliii once venerated, halloned spot ; the seat and proof ot 
the perfection of arti now no longerin existence in Java, and 
llie type and emblem of a Teligion no longer acknowledged, 
and scarcely known among them by name. Never have t 
met with Bucb stupendous, laborioiiB, and finished specimens 
of hum an labour, and of the pobshed refined laste of ages long 
lioce forgot, and crowded together in so small a compass, U 
cbiracteriseand aremanifeatedin thislitlle spot; and, titoogh 
I doubt Dotthere are some remains of nntiqnity in other parts 
of the globe more worthy the eye ofthe traveller or the pencil 
ofthe artist, yet Chuidi Sewo must ever rank with the flare- 
nuMt in the atlraotions of curiosity, or of antiquarian re< 

Next to Frambanan, the ruins of Boro Bodo maybe 
ranked as remarkable for grandeur in deaign, pecu- 
liarity of style, and exquisite workmanship. This 
temple is in the district of Boro, nitder the residency 
ofthe Kadn, whence, I presume, it takes its name; 
Bodo being either a term of contempt cast upon it by 
the Mahometans, or erroneously so pronounced, in- 
stead of Bud'ho; which, in its general acLeptation, 
in the Javanese language, is synonymous with anci- 
ent, or heathen. 

VOL. II. c 
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Itlsbniltsoa* tocrovn thenpperpartofa sihbII hill, the 
flammit terminating in a dome, 'rbe bailding is Bquare, imd is 
composed of seven terraces, risinc one above the other, each 
of wfalch ii Miclooed by stone wuIFb ; the ascent to the diKrent 
tenaoei beiug b; Ibnr fli|;(it of stepi, leading from fear prin- 
cipat entrances, one on each aide of tlie sqaire. On tiw 
top are several small latticed domes, the upper part termina- 
ting- in one of a larger circumference. In separate oicbea, or 
' r«lkor temples, at eqnal distanoea, foitned in the walls of tbe 
aeveral toraces, are containedupwardaofSOO stone imagesor 

Slevolees, in a sitting postnre, and being eacli above three 
eet liigh. Similar images arc within the domes above ; and 
in eompartments in the walls, both within and without, are 
carded in relief, and in tbe most correct and beantifal stjie, 
groapes ofGgures, containing bistorical aoenes and mythologi- 
cal ceremonies, sDpposed to l>e representations of a prJDcipal 
part, either of the Ramayaii or Mahabrat. Tl>e figures Md 
costnme are evidently Indian ; and we are at a loss whether 
JVOattoadmiretheestent andgrartdenrof the whole construe- 
don, or the beauty, richness, and correctness, of the sculp- 
ture. 

Altbouh the geno^ design of this temj^e differs linm 
tkoae at Prambanan, a rimilai' style of sculptnre and decora- 
tion is obserrable ; and the same may be also traced in the 
luiBS at Singa Sari, situated in'fbe residency of Pasaman, 
where are still to be fonnd images of Brahma, Mahadewa, 
Oaueaa, the Bnll Nandi, and others, of the most CKqaisito 
workmansbip, and in a still higher degree of preservation 
than any remaining at Prambanan or Boro Bodo. 

Oae of the most extraordinary monuments in this 
qnarter, however, is an immense colossal statae of a 
man resting on his hams of the same character as the 
porters at Prambanan, lying; on its face, and adja- 
cent to a terrace^ on which it was originally placed. 
This statae measares in length about 12 ^et, with 
corrresponding; dimensions in girth, cut from one 
solid stdne. 

Hie statae seems evidently to have fallen from the a^jaoen* 
elevated terrace; atthoaghitis diffiuult to reconcile the probar 
bility of its having been elevated to such a station, with refef- 
ence to any traces we now have of the knowiedg« of media- 
nics by the Javanese. To have raised it bydint of mei^ ma- 
nual laboor, would appear, at the present day, an Hercnl^an 
task. The terrace is about 18 feet high. A second figure, of 
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tnceRof tbe large temple to whiobtheyfomedbeappnaeh 
naj probablj be ftniiid. Not fiir from Biag^ Sari, whioli 
■M DDoe ^e leat of empire, and in the district of MalaitK, 
arBteveralintereflting raiiMof tempiea, of aimilu' RMUtmc- 
tioD, and of the ume style of ornament. 

Oil. nertfactaprOTehowfarsdvancedwere IheJavanete 
iilindera in the taU, with what battoweil respect tlio; Iionom- 
ed areligioa, no tjpe or emblem of which now existg, and 
the; are calcnlated to leiisen oar pride of modera skill, and 
ncite our admiration of remote antiqait;. If in these de- 
Ktiplions of mins, the reader should be led to believe that 
UieanMnti regarded the strength of the fabrie more than iti 
elegance and symmetry, he is not fkr wrone ; but llierc must 
ban been some rules of harmony, some elegance of design, 
MMoe taste of ornament in all those different countries, else 
tbeeveofthe traTellerconid ROl at this distance oftiroi; tracQ 
the ^Htil hand of the artificer, and the Bnblime genius of the 
dts^er, in the stupenduus mins of far more stupendous 
EtnKlmef. And we know of no article better calculated to 
hanaonize with tbose that have gone before, than the follow- 
isg aocoont of (be 

22. Architectural Antiquities of Arabia Petraa- 

Mr. Bankes, who has visited some of the most ce- 
lebrated scenes in Arabia, m company with several 
oliiir En glioh travellers, left Jerusalem for Hebron, 
TitaietlM^ viewed the mosque ei'ected over the ti^itb 
of Abraham; an edifice constracted in lite lower part 
ofsacb enormous masses of stone, many upwards of 
20 feet in length, that it mnst be ascribed to tbat re- 
iBote age, in which durabilihr was the end chiefly 
consoKed in ^e formation of all edifices of the mo- 
namental kind. 

They then proceeded to Karrac, through a coun- 
try hroken into hills and pinnacles of the most fantas- 
tic form, and along the foot of monntains where 
fragments of rock-salt indicated the natural origin 
of 5iat intense brine, which composes the wat^s of 
the Dead Sea. 

c 2 
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Kamo' U » fbrtreH sitnated on (be top of k HiD. The eiN 
Inuice {■ formed by a winding pansage, cut through th« solid 
rode. Intiie Ticinity, the; uw aeTcnil sepnlchrei bolloired 
ont of the rook ; and found Ibo iDhabitanti of the place a mirw 
gled iBca of Mahometans and Cbriitians, ramaricably hospi- 
tkble, and living together in terms of fi'eer interconrao than at 
Jemulem. 

Afler leaving Karra^k, thej sojourned for a tiutrt time vrith 
a partjofBedoueen Arabs; and, after qoitling their tents, 
they passed into the valley of EUasar, where they noticed 
some relics of antiquity, which were co^jectaredto be of Ro- 
man origin. Here agnin, they rested with a tril>e of Arabs. 
The next day they paraued tlieir journey, partly over a road 
paved with lava, and whit:h, by its appearitnce, was evidently 
a Roman work. Ttio travellers stopped that evening at Shu- 
bac, a fortress in a commanding situation, but iacajuble, by 
decay, of any effectual defence. 

In the neighbourhood of this place, they encountered some 
difBcnlties from the Arabs, but proceeded unmolested till they 
reached the tents of a chieftain called Eben Rascliib, who 
took them under his protection. This encampment was si- 
tuated on the edge of a precipice, from which tliey bad a mag- 
nificeDtviewof Mount GcbelNebe-Haroun, the lull of the pro- 
phet Aaron, (Mount Hor:) And a distant prospect of Gebel' 
Tour (Mount Sinai), was also pointed ont to them. In the 
fore-gronnd, on the plain below, they saw the lenta of the bot- 
tih Arabs, who were determined to oppose their passage to 
WadiMoosa, the ruins of which were also in sight. 

After some alteroitioa, Ihe travellers were permit- 
ted to pass ; and having crossed a dear and beantUol 
stream, they entered on the wonders of Wadi Moo$ai 
or the ValhyofMost*. 

The first object that attracted their attention, was a mauso- 
kum, at the entrance of which stood two ooIdssbI animals, 
bat whether lisns or sphinxes they could not ascertain, a* 
they were much detaced and mutilated. They then, advanc- 
ing towards the principal ruins, entered a narrow pass, vary- 
ing from fifteen to twenty feet in widlh,overhnng byprecipioM, 
which rose to the general heig'ht of two hundred, sometimea 
reaching five hnndred, feet, and darkening the path by their 
projeciing ledges. In some places, niches were sculptnred 
ID the sides of this stupendous gallery, and here and there 
rude masses stood forward, that bore a remoto and mysterious 
reiemUance to the figures oi living things, but over which, 
time and oblivion had drawn an inscmtable and everiaatins 
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vriL About K Bule within this past, the; rode nnder ui ticb, 
periiapB that of an aqoednct, which connected the two lidM 
together; and thej noticed K*eral earthen pipes, wUch 
bad formerly diatiibated water. 

Haviiig contiaaed to explore tbe gloomy windings 
of this awful corridor for aboat two miles, tbe front 
of s saperb temple bnrst on their view. A statue 
of Victory, with win^, filled the centre of an 
aperture in the upper part, and groups of colossal 
figures, representijig a centaur, and a young man* 
stood on each side of the lofty porticoi 

Thia mag^nificent stractnre » entirdy escanl«d flrom tbe 
■oSd rock, and preserved from the ravagM of the wnOet by 
pngecliani of the oreriianging piecipioet. About three hai»> 
dred yardi beyond this temple they met with ofltei astonirii- 
ing excavationi ; and, on reaehingf ttie termluatioB of the 
rock on their left, thqr fonod an ampUtheatie, iriiich had 
alio been excanUed, widi the exception of tbe proscotran : 
and this bad fallen into rains. On all sides Oe loeks were 
hollowed into innnmerable ehambera and sepnlobres ; and a 
■ilmt waste of desolated palaces, and the remains of oon- 
stincted edifices, filled the area to which tbe pass led. 

These ruins, which hare acquired the name of 
Wadi Moosa, firom that ofa Tillage in their vicinity, 
are the wreck of the city of Petrna, which, in the 
time of Augustus Csaar, was the residence of a 
monarch, and the capital of Arabia Fetr»e. The 
country was conquered by Trqjan, and annexed by 
him to the proyince of Palestine. In more recent 
times, Baldwin I. king of Jenmalem, having made 
himself ako ma^er of Petriea, gave it the name of 
the Boyal Mountain. 

Tbe travelleTs having gratWed thrir wtmder widi the view ' 
of these stopeadoas works, w«nt forward to Mount H«r, 
wUdi they ascended, and viewed a building on the top 
containiDg the tomb of Aaron ; a simple stone monament, 
wluch an aged Arab shows to the pilgrims. Haling remain- 
ed in this spot, oonsecnted by snch great antiqiiily, tbey 
returned next morning, and again explored otim pmtiaos of 
the mine of Petnea) after which theywenlbaekto Karrac. 
Tbey then turned their attention to other nndescribed rains, 
ft which ibej had reoetred some accoont (nm Ok Arabs ; 
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■nrf, Gnafty, proowded to view tboM of Jerroaefc, wtteb gTeatl]^ 
exceed In iBigintDde and htmtf fhont Of Vtimyn. 

A grand colonnade runs f^m tbe eastern to U^ 
western gates of tbe city, formed on both sids» of 
tnarbte columns of the Corinthian order, and tw- 
mitmtitig in a semi-circle of sixty pillars of the Ionic 
order, and crossed by another colonnade rnoWBg 
north and south. 

At the western extrtmitjr stands a theaitre, «fwUchthepr> 
■ecu Inm remains bo entire, that it ma; tie desoribed ai almost 
in a Blate of andecayed beatit;. Two superb anipbttbeatrei 
of marble, tliree g;lonouB tmmilea, and tke raiitt «f gorgWH 
palscat, with fragDMota of sculptare ukI iascriytiona, niiqtod 
tosethar, form an aggr^Kate of artaieat etwoace, which nof 
pMaea all (bat lW]»er; haa aparad of <m fyrmat gtmmAeat of 
Roina. 

Oil. There 1* aoBMliuHg ao inbtime Ib the Ibo^M that, 

avofif th» a«tiMit nomunenlaaf w^tlMlwre whM w* iBMt 
with, as desoribed by traTcIlMa or aflnded lo hj kjatoriaUr 1^ 
ftr the greater part hare beea mice dedicated to (heaarrieeof 
religion^ In the iaatuMwa we h«Te akeidy prodtHad* theao 
have been Bonptaom &brio8, evintiag grace, regulari^, ami 
beautf, but ne ihall now offer afbers bi whlcb, though deaiga 
be maDiftst, Bciema was waufing to add degance to tSk 
tMiMoa, MWl taste to grandmr. 

,33. •S»oiu-A«My<. 
HUi calebrat«d moBAtamt of antHtnity is of verf 
uncertain date. Ita aituatioD ui om Salisbuy^laiu, 
six mil«H from the oity of thirt name. 

It is composed of a nnmbv of large tmwtvn^ht 
stones, some standing in a perpandiodlar posiboa 
i^ilst others are laid oTerthom horisoatally, that is. 
one stone is laid horisontaily over two perpandionlM- ^ 
ones. The whole work is of a oircfllar form, and i& 
a 110 feet in diameter, without a roof. It was an- 
ciantly environed with a deep trench, «tiU appear- 
ing abont thirty feat wide : so tk^ betwixt it and 
the work itself, a Iftrge space of ground is left 

It had from the plain three open eatrancea, (the moat con* 
apicnona of which lies nortlt-eMt ;} at each of which wer^ 
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ruMd, on the ontdda ot tha tmnch, two hog* itouM, gito- 
wbe, parallel of I«m proportion. 
The inner put of the work, oonsirtiiiK of ui bextfOtiMS 



finre, «u mised, 1900 th« bksli of fbar M|ail»tenl triujglN, 
wdch formed the whole itrBetnre. The inner part was 
doable, hating wilbin U abo anotbnt hexagon raised. AH 
within &e trmwh ia Htnated ofoa conmaiidiiig ground on 
a fonodalMm of tiiud ohalic, and Mwcih bkher than the mf- 
roandinc plain; in the iunnmoit part of t£e work iatiataoe, 
not amA above the nirfiMe «C the earth, lying towanb the 
east, (ibwr feet wide, and uteen feet long,) whieh i* sap- 
poMd to ham been an ^tar. 

The great atooes at the entrances from the oatside of the 
troKsh, are Mren feet wide, three feet thick, and Iwen^ feet 
Ugh. The parallel stone* on the inside of the trench are 
fewr feet wMe, and three feet thick ; but tbey are so broken, 
that their vroportianB onnoot be eiactlf measured. 'Dw 
slcMies which niake tbe oatward circle are sefen feet wide, 
three feet and a half thick, and fifteen feet and-a hatf high ; 
eatdi shMM fcavhig two tenmu mortised into . the ai^itraTe, 
Ihronghoat the wlitHe circumference. The architraves are 
Jiiated axaotl/ in tha adddle of eaob of the parpendicnlar 
■tonea, 0iat theii weight might have an equal beanng. The 
■mallflr stones of ue inner circle are one foot and a 
half uride, one foot tbi^, and six feetU(^. TheM hadna 
aiehittaTe opoa them, but were raised perpendicular, of a 
pyramidal form. The rtonei uf the, greater heuigon are 
■even feet and a half wide, three feet and three qnarters 
thick, aod twentj feet hi^, each stone having one tenon iii 
Ihe middle. The itonea of the inner hesaron are two feet 
and ahalf wide, one footand ahalf thick, and eight feet high, 
infbna, pjramidal, like those of the inner circle. Hie ar< 
efahrave Ijiog roood about, npon the perpendicular itonea of 
the ontward circle la three feet and ahufwide, and twofbet 
and a half high. The architrave on the top of tbe great itones 
of tbe oatward hexagon, is sixteen feet long, three fbet and 
three qonrters wide, and three feet and a quarter hig'b. 

Dr. Mtnkely compntea the number of stones in the fbllow- 
ing manner : " the great oval consiata of ten nprights ; the 
inner with the altar of twen^ ; the great circle of thirty { the 
inner of forty ; whieh are 100 npwiight stones; five im- 
posts of the great oval ; tUrty of the great circle ; the two 
stones on the bank of the area, tbe stone lying within its 
eatrano*, and that standing wi&ont ; and another on the 
gnmnd direotl; opposite to the eutrance of the avenne ; so 
Hut Ibe wbole qiunber i» 140." XUa singular stnmtiire ii 
C 4 



.Google 



32 Archiitetural Monumentt. 

uaiTeraallj believed to ba the remaliu of M>nte auuniiioeBl 
Dnildical Temple. 

Obt. Next to their templet, the andenti Mem ta huve be- 
■t4>wed niOBtJabaar on the tomba of Iheir dew). Men ofthc 
preieiit daj do little more than indicate their ezltteaoe. If we 
nia;jadseortheUaie«peiitiBpnueoaliii^tbeiBipra«eaieiitof 
the flue arti. The uwients itill live either bj their arohiteo' 
tnrai moiiuDieiits, or the applicatioD of those Meacea whieh 
ean wl; beoome extinct with the wniibilation of o«r speciM. 
Tbej apeak to lu even from dirir tomba; and ja o«r aelee- 
tion of these reliota, ve riiall firat preaent the reader wMi » 
deaoription of aorae 

24. Celtic TomJa. 

Some workmen being employed in 1819 to level 
three aacient Tnmnii called Ckronicle-JiiiU, for the 
JmprovemeDt of the land of Got-moor near Whittles- 
ford, the followiuf; interesting discoveries vera 
made. 

The middle tumnlns waa found to be eight feet 
liif(h, and 37 yard/in diameter; the others wore not 
so large. They ranged along an ancient wall, con-> 
stnicted of flint and pebbles. 

Its leo^ was funr. rods; its thickness thirty iachesj and it 
had three abutments apon its eastern tide. Beyond thu wall^ 
at the distance of twelve rods to the east, was found an an- 
cient well, made witb clunch, nine feet in diameter, fall of 
tlinis and tiles of a curioDS shape, so formed as to lap orer 
each other. Some of these tiles hid a hole in the centre ; 
dnd, from their general appearance, it was believed that thejr 
had been used in an aquednct. In this well wore found two 
bnelcs' or elks'honu, of very lar^ »vt». Upon openii^tbe 
tmttM, tbe workmen removed, from the larger one, fonr bn- 
man skeletons, which were found WiD|f upon their backs, 
about two feet from tbe bottom- i»urae broken pieces of 
umt Qolta, with red and with black glazing, were foand Oit 
opening the lunuili, heaped lunons the earth, wluch, from the 
nature of the woriunansbip, seemed to lie Homan; bat Ihi* is 
UDoertain. 

In opening the northern iumidiu, and in removing 
the vul npon its eastern side, sncfa an innnmerabla 
quantity of the bones of a small qoadrnped wu 
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foond, ikat they ware BctuUy atratified to the dmUi 
of fov inches, — the same were also found near other 
sepalohres, about a haadred yards to the north of 
ikt CironicU Hilh. 

Tbe BCMt ringnki cinmnulance i*. tiwt tken is no IMs^ 
aankl now In &c coontrj lo wliieh these bmes, thm depe- 
aited by nUIioni, ma; be MMtomicklly referred. Tke bonea 
ttftbejKwcorreqmnd wilb those oflliecaatm, or beaver, as 
flHindms fossil state indiabt^nearCbfttteris; but tbe tint 
ai« tocomparabiy wudler. like tboae of tbe bcwrer, tbe; aro 
fonuSfaed witb two upper and two lower inciBors, and witk 
filar grinders on eacb nde. Tbey are npposed, bowerer, to 
hsTC belonged to tbe Lemrainj;, wbidi sometiiimi descesda 
in ntOTing mjriadi from tbe mountains of Idipland. 

Abont 100 yards from the oorth of tht Chronich 
BilU, there vere found two other s^alchres, ia 
which human skeletons were foand in toroi, con- 
structed of Bints and pebbles, put together with fine 
gravel. Thesesoroi were surrotinded each by a 
(Urcniar wall two and a-half feet thick, and about ~ 
three feet high, and twenty-two feet in diameter. 

The wbole were cevered beneath monods of earth, which 
rose in bills about two feet above the terot, having beeo pro- 
bably diminished in heij^htb; long preunre, and the effect of 
runs. — In tbe firit lorot (whicta was live feet Bqnare, and 
e^t feet deep, br«nght to a point with pebbles,) were fonnd 
two Bkeietons. The uppermost appeared to be of tarter 
line. Under the skall was foond the blade of itpaignard or 
knife. Tlieheadoflbisikeletonrested upon the body of the- 
Olber. Tbe torot was full of dirt; and patcboiof a white 
nnolnoni sabitance, likeipermaceti, adhered to tbe flints. It 
had an oak bottom, blnokaa ink, but stajoed with the green 
oxide of copper, owing to the decomposition of an ancient 
bronse vessel ; the cemfiosilion consisting, as uiaal, ia an-< 
eient bronse, of an alloj of (K>pper and tin, in. the proportion 
(rf'ri^^-eight of the former to.twelve t^tbe latter. Largo 
iron nuts, tedaced almost to an oniile, were aluo found here. 
ia tho other lorM (which wa« four feet sqaare within its <ui^ 
cnlar wall, and eight feet deep,) a human skeleton was fonnd ; 
and another below it in a.iitling postute, with an erect spear, 
the point of which was of iron. Nails were found here, but 
no wood, as in tbe other tore*. Here the small quadruped 
hones W^ne alio Ipond in great abandan<<e. Tbe mod« ot 
q5 



34 Architebtttfxd iStnamenU. 

bvrlftt BSklbiWd b; thsie Mtmtil sspvlebrMt ^d«d to tto 
fMtof theWobuertliqueafoond withiiiaileof tketn, kbiI ftlao 
tkftt DO Roman coin* have ever b«en disGoverCHl tunoiv; the 
frfitei rains, plead straogly for tbe iAip6iior atitii))llt;r ^ the 
>ple here interred ; and lead to % conClUi^Dii, tittX lAt C!Jb^ 
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Ofr(. It !■ Bot tliat wc woald i^tli«ie Celtic tomba are more 
■noient tban theae of Egjat ; tbeiT recent discovery letvei to 
recommend them to ub; ibe aatne maj give tkein interest to 
tbereader. BbI let uinot besccuied of partiijlty ; taketbe 
fsUowiflg deacriptiea of the 

25. Tumtiti»catieredamonffthtPyriaut6n>/£gypt* 

M. Caviglia tOiA Mr. Salt hare explored the con^ 
tents of sevefal of the Tnmnii, which when viewed 
from the top of the great Pyramid, app«ar in ooont- 
less numbers scattered among the Pyramidi, extaul- 
ing oa the left bank ofthe iNile, north and Booth, a 
far as the eye can reach. They have been mea* 
tioned by traveller«« bat nev^ examined before- 
with the attention they merits 

11)6 stone buildings to wbiohAeyfsineil accen, %j &«»• 
ing' tfaem ftam the sand and mbbbrii irilh wbieh they were 
choked, are generally obloi^, with tfaeir walls iligfallf io^ 
ward from tfae perpendicular, — flat-roofed, with a parapet 
rounded at top, and risiss about a foot above tbe ternwo.. 
Tfaeir walls are conslracted of large manses, made aCarly t« 
Si with each otber, though nveiy rectangular. Soon uitb 
door-waji, ornantenled above with a TOlute, covered with 
bierogljphicg ; others oal; <^ square apertures, gndnaBf 
narrowing inward. The doors mid wiiidows are all on Uie 
north sides ; pertiaps because least exposed to the wind- 
duried sands from the Libyan desert. 

Hieinsideorthe walls of the first that was extwiined waa 
stMKoed.andembellislied with rode paiatings; one of which 
reprettiited the Sacred Boat, another a PnjcesHon: and in 
the soudicrii extremity were found several nMuMeiing mum> 
mles, laid one over the other, in a recnnjbetit position. Many 
of the booes were entire; and on one skull was part of its 
cloth oOTeHng, inscribed with bieroKlypliict. The aecond 
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wUdi Iw exuriMd limd no pttnttefi, bat eoniuMd wrcnl 

frmgmentsofrtftbiM; tw« 4f ttUch omBpond the enliTe body 
•r* mdkh^ Sgaxt, •Imost the stBO of life, wllli the «rai. 
hanging down tuid mtlig; on tke thighi. Mr. Salt tUiika 
this ma tiit«nd«<l m k portnit, th« Mvenl parti of triiicb 
were muked with itrict attentioa to mtore, and oolonretf 
nRef life, hAving gUu eyoe or trmDiparent itonea to iinpnne' 
Ike nataMwaix. A bead wu aJao diicoTered wkicb Mr> 
8«Jt deKribM aa a reipectaible fpecimcn of art. Many of tbe 
fragments of granite and alabaster icnlptDTei give a higher 
idea of Egyptian art than ba« oaoallf prevaUed ; muoh altea- 
Hon being inewn to IhemaAing of the joint* and, mascle^ 

In another of tlie*e bnildii^fB waa a acolpliired boat of a 
hrge aise, with a s^oare i^, different ftom any now in use 
•n the NOe. In the first cbamber wertt baa-relieft of men, 
deer, and Mrds, painted to resoaAle nature :. the nten cik 
gaged in diffetent mecbanieal ocoapatianii In the leoond 
apartment there were similar proanctioo*; — a<|uarrel be- 
tween sMiie boatmen,, executed with great spirit; men 
engaged in agriealtoral pursuits, pl0Q|^ing, hieing, stowing 
the eoia in magaainet, Ice. vasai painted in vivid coloors ; 
BinsicianB with a group of dancing wmuml Another oham- 
ber waa witfaoatembelUBbmentj a foarth had fignres and 
hierogljpbies ; and in a fifth were hieroglyphics execoted on 
white plaster, as it would appear, by means of stamps. 

In all ih& maasoleams which were opened, fr&g-. 
meats or mammy cloth, bitiun^D, and biunan bones,. 
wwe foand ; bnt, what is, perhaps, most siogular 
of nil, in tHteapartment or other of all of them was 
a deepshaftor well. One that was cleared out by 
U . Caviglia was 60 feet de^ ; and, in a suhterra- 
leons cluunber a little to the soutb,^ at the bottom of 
the well, waa foand, without a lid, a plain but highly 
finished sarcophagus i and from this it may be in* 
ferrcd that in each mauBoleum, such a chamber and 
sarcophagus may be found,^ a;t the- bottom of the 
well. 

Hr. Salt mcntionB that all tte inaa«<rfeanig conristed of 
different aparlments, some more, some less, in namber; 
Tarionsiy disposed and similarly decorated ; and that the- 
objects in which the artists have best succeeded are animals 
and birds : the human llgares are in general oat of propoi- 
litm; but theaclioaiQwhiohtfaey are engaged b inleUigibly,. 
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mod in Bome imtance* energeticallj esprssed. In nuuijr ef 
the obamben th« colours rebun all their oii^naX freilinMs. 
The baa-relief* Mid coloDring after nabire, in theae early 
efforta of art, »erre, be taja, to embody the futniB, and to 
preienta species of reality thai mereptuntiiig can with dif- 
icult; produce. m 

O&f.Hie mausoleami in which the ancients bariedthrir dead 
were not more carefally and compactly conitmcted thaa 
their coffins or sarcophagi, as is proved by the following 
account of one of these rdicti foaod at Bnshire. 

26. Stone Scarcophatfut found at Butkire. 

A stone sarcopbagua was forvarded to the Asiatic 
Society io 1818, which was dug oat of the founda- 
tion of some ancient niins, aboot ^ght miles from 
Bnshire. It contained, when discovered, the dis- 
jointed bones of a human skeleton, perfect in their 
sbape, but they broke down in a sliort tiibe after 
their exposure to the atmosphere. 

Thevenselis orcBlcaTeoiisEand-atone,lhelidofamieBceoa» 
rock, and it wu listened down by metallic pins. Tbii is the 
second of the kind which has been discovered. Those whic& 
are asually dug up, are of baked clay, and it ii cunoloded,. 
that tlieae rarer kind contain the remains of eminent per* 
aonagea. 

Obi. SutofatI the tombs of ontiqaity, those of the Kings of 
Egypt were by far the gran4est; and, whatever may bo the 
obligations we owe former travellers for a knowledge of these 
relici. Ihe following acconnt cannot foil to be read wift ple»- 
sure and profit, 

S7. Tombs of the Egyptian Kiugi. 

M.. Belzoni, who is now in Egypt, in Ae act fit 
exploring that celebrated country, for the remains 
of the ancient temples, &c. which once adorned it, 
has transmitted the following accoant of his disco- 
very of the Egyptian tombs, to his Iriend M. Vi»- 
ccmti at Paris, dated Cairo, Jan 9tk, 1818. 

On returning to Thebes, I applied myself once 
more o discover whut has been, from time imme- 
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morial, the object of dUcoverj for all travdlen <d 
every nation, I mean the tombs of the KiDga of 
^pt. 

It is known that, independent of those tombs 
vUdt are open, there existed several nnder ^ronnd, 
bnt no person baa yet discovered in what place. By 
means of observations on the sitaation of Thebes, 
I at leDgth found the index that should lead me on 
the way. After varions excavations, I succeeded m 
disoovering six of these tombs in the valley of Bibau 
BL M01.UCK, one of which is that of Apis, as it 
seem£ to be pointed out by the mummy of an ox 
fonnd there. This mummy is filled with asphaltes. 
For the rest, nothing that I can say would enable 
yoa to conceive the grandeur and magnificence of 
this tomb. 

Thii !■ sndoabledly the moat curions and the mint asto- 
nkhing thing in Egypt, waA wbicfa gives the highest idea of 
the litbuan of iti ancient inhsbitants. Tie inlerior, from oDe- 
extremi^ totheother, isSOOfeet; it ia nat out oflfae solid 
pare-wfaite rock, and contuna a great namber of cbani- 
bera and corridora. The wnlls arc entirely covered with 
faierogijphtcs and bas-reliefB, painted in freiico. The coloari 
are of abrightnesi to whicbnolhiii)^, within our knoivledge, 
ia to be compared ; and are so well prescrveil, thatllieyap. 
pear to have been last laid on. The eoloars are vermilHoH 
iKkret, and Indige, bnt not gaudy, owing to Ihi^ jadicions mir 

tgement of the Blacks. 

a inches long, by three feet nine inches wide, 

witliin and without eqaally covered with hierof;iyph)cs and 
carved Bgores in Intaglio. This lar^e vessel lias tlic sound.of 
a riWer belt, nnd the transparency of glass. There can lie no 
doubt that, wbea I shall have Iraosporled it to England, as I 
hope to do, it will be osteemed ououf the most precious arti- 
cles in our European MuBeams. 

It is a curious fact, that in one of the Theban tombs two 
■tataes of wood, a little larger than life, were fonnd as i^erfeet 
at if newly carved, eicnepting ia the sockets. of the eyes, which 
had been of metal, probably copper. 



But the most beautiful antiquity of this place, in the princi- 
pal chamber, is a sarcophagus of a single piece of alabaster. 
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28. Exeaeatiatt »f C4phr*nea ; the second Pyramid 
of Ghiza*. 
Tlie following account t^ M. Belzoni'i Hercaleaa 

iDbDurs in opesing this celebrated renmuit of anti- 

qaity, is given in his own vords. 

" Haying acqnhred pennlseion, I began my te- 

bonrs on the 10th of February, 1818, at a point on 

the nortli aide to a vertical section at right angles 
to Uiat side of the base. I saw many reasoi».' 
against my beginning there, but certain indications 
told me that there wok an entrance at that spot. I 
employed sixty laboaring men, and began to cnt 
throngh -the mass of stones and cement which bad. 
fallen from the upper part of the pyramid, but was 
so hard joined together, that the men spoiled several 
of tiieir hatchets in the operatioB : the stones vhicb 
had fallen down along with the cement faaviDg 
formed themselves into one solid and almost impene^ 
trable mass. I succeeded, however, in making aa 
tuning Af fifteen feet wide, and continned working 
downwards in uncovering the face of the pyramid ;. 
this work took up several days, without the leflst 

Srospect of meeting with any thing interesting, 
[eanwhile, I began to fear that some of the Euro- 
peans r^siding at Cairo might pay a visit to the py- 
ramids, which they do very often, and tfaufi discover 
my retreat, and interrupt my proceedings. 

Oa the I71h of the tame tnonth we had made a coosiden- 
ble Rdvance dorniwards, wfaea an Arab workman called out, 
uakiug a p^at doibc, and iayiiiK that fae bad fbntid the «!■• 
franco. Ue had diicavereda hslein the pyramid into Wbiclii 
be oiiuld JQst tbroRt Lis arm and a djcrid of lis feet loDK. To- 
wards the evening we disccvered a larger aperlare, aboni 
fbree feet sqaare, which had been cloeed id irregularly, bf a 
bewnatooc i.lfaia stone I eauaed toberemoTad, and then came 
te an opening larger than the preceding, but Stied ap with 
loose stones and sund. This satisfied me that it wag not Um- 
real but a forced passage, whicli 1 found to lead inwards aniL 
towards the south ; the next daj wo suGMedeA in aiterJnjt 
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MmH feet turn tiM) gntaide, wbeu w« mched t plMc where 
Ike nnd sod itcmm begM to hi) fron ibom. t etmtA the 
rtbbiib lo Iw Mkes out, but it atiU eontiBned to (kl) in ^mt 
qBM»Bt!«;»t hwt, after iMM dayiUboaf, IdisooTcred an np- 
Hi breed Mrtnuce, CDD«Hiii)cBUnB with the ontalde from 
abote, U)d wUeh had effdenll; been cut hy lODie one who 
vuiiiWMcliaf tbebaepknag«. Hating cleared this pH»- 
Mge, I peroeiTed another opening bdow, which apparenlly 
na tawards the centre of the pyramid. In a few honit I was 
ible to enUr tbb pMS^fe, and ftmnd it lo 1>e a continastioa 
<f tte lower ftoreea pauage, wbidi run« boHwMitBll; towards 
Ibe centre of Ae pjraoiid, nearlj all choked op with atones, 
nd xand. Tbese obitractioni I canaed to be taken oat ; and, 
tt half-way ftom the entnnce, I ronnd a descent, which also 
Mbeeulbnsed, and which ended atthe distance of forty feet. 
I afterwards coolinned the work in the horieonlal passage 
ibore, in hopes that it might lead to Oie centre ; but I ivaa 
dWppointed, and at last was convinced that it ended there, 
udthatlo attempt to adtance in that way woald only incni 
the risk of sacrificing some of mj workmen, as it was really as- 
toBlsUng to see how the stones bang suspended orer their 
ketds, resting, periiaps, by a single point. Indeed, one of 
tbne stones did fhll, and had nearly killed one of the men. I, 
therefore, retired from the furoed passive, with great regret 
ud disappointment 

Kotwithstanding the disconraeements I met with, I 
ncommenced my researches on the following day, de- 
pending apon my indie atioHB. I directed the gronnd to. 
beclearedaway to the eastward of the false entrance; 
the atones incrusted and bonnd together with cement, 
vere equally bard as the former, and we had as* many 
large stones to remove as before. By this time my 
retreat had been discovered, which occasioned me 
many Interruptions from visitors, among others was 
^ Abbg de Ferbia. 

On Febmary 28, we discoTCred a block of granite In an in- 
elined direction towards the centre of the pyramid, and I per- 
ceived that the inclination was the aame as that of the pas- 
Mgeofihe first pyramid, or that of Cheops ;conseiiueiiUj, I 
began to hope that I vtai nearthe tme entrance. On the 1st 
tf March we observed three large blocks of stone one upon 
Bie other, all inclined towards the centre : Oiese large stooea 
ve bad to remove, as well as others much largir as we ad- 
duced, wliich considerably retarded our approach to (he de-' 
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■ired tptA. I perceived, bowerer, Ibkt I wu sou tbe true bb- 
tTBDoe, uid, in lact, the next day, about noon, on tbe 3d of 
Much, WM the «pocb at which tbe grand pjrmmid of Ce- 
phreneiirasatlwit opened, after being cloied np for ao many 
centariei, tbat it remained an nnoeftnint; whether anj in- 
terior cbunbera did or did not exiit. The pasMge I duoo- 
vered wa^aiqnsre opening' offoar feet high and three and a 
lialf wide, formed hj foor blocks of gnaitc, and eontinned 
■lanting downward at the same inclination s« that of the ot- 
ntinid of Cheops, which is an angle of twentj-aix derrecB. It 
mns to the length of 104 feet five iaches, lined the whole way 
widi granite. I had ranch to do to remove and draw up the 
itoncB which filled the pasiagc down to the portcnllis or dco^ ' 
of granite, which is fitted into a niche almost made of granite. 
I loand (hiti door supported by unali atones within eight in- 
r.hei of the floor, and, in conseqaence of the narrowness of the- 
plaoe, it took up the whole of that day and part of the next to- 
m«e it snfGciently to afford an entrance ; thi« door is one foot 
three inches thick, and, together with the work of the niche^ 
occupieBiix feet eleven inches, where the granite workends;, 
then commences a short passage, gradually ascending towards- 
the centre, Iwenty-two feet seven inches, at the end of which " 
is a perpendicular of fifteen Icet ;and the left is a small forced 
psMage cat in the rock ) and also above, on tbe right, is ano- 
ther forced passage, which mns upwards and turns to the 
north tlurty feet, just over the portcullis. There is no dofibt 
that this passage was made by the same persons who farced 
tbe other, in order to ascertain if there were any others which 
might ascend above, in conformity to that of the iiyramid of 
Cheops. I descended the perpendicular by means of a rope, 
aad fonnd a large quantity of stones aod earth accumulated 
beneath, which very nearly 6lled up the entrance Into the 
passage- below, which inclines towards the Borth. I next pro-, 
seeded towards the chaijuel that leads to the centre, and soon 
' reached tlie horizontal paspage.. 'I'his passage is five feet 
eleven inches high, three feet six inches wide, and the whole 
length, from the above-mentioned perpendicnlar to the great 
chamber, is 168 feet eight inches. , These passages af e partly 
cntoatoftbe living rock, ajid at half way theie is some ma- 
son's work, probably to. fill up some vacancy in the rock: the 
walls of this passage axe in severoL parts covered with incnu- 
tatious of salts. 

On entering the great chamber^ I found it to be forly-aix 
fbet three inches long, sixteen feet three inches wide, and 
23 feet six inches high; for the most part cnt out of Ihfr 
lock, except that part of the roof towards the western end. In. 
the midst we obterved a sarco^h^gns of granite, partly bnri- 
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cidiB tlw ground, <oUi« level of the Soar, eight feet long, three 
fe«t lix iochei wide, and two feet three inchea deep inikte, 
■oiTWBded b; luve bloclu of (prwiite, benig placed appa- 
nntlj to ^nard il inHn being taken >wh, which coald not b» 
cfleclMi witbuat gre&t laboiu ; the lid «it bad b«eB opened ) 
lAuBdia it onij afew bones orabninnnakeleton, wbkh me- 
rit picserralMHi aa curioni reliqoes, thej being, in all probnU- 
lilf , tboM of Ce(4ireDes, the reported builder of the pyramid. 
On the wall ot the weitem ride of the otaamber i> an Arabio 
iuerqition, a tranalation of whick hai been sent to the British 
MntMBi. It testifies that ' this pjrnaitd' was opened bj the 
BMiten Habcniet £1 Aebaii aod Otman, and that it was in- 
q)ected in presence oiHiia Sultan All Hahomet the lat Ug- 
hidu IImts are also several oflier insoriplions on the walls, 
nppoied to be Coptic (qa.Bnoborial!) Partofthe Boor of 
tbu chamber bad been remoTed in different plaoei, evidently 
in search of treasure, bj tome of those who bad ibnad tbcsr 
ira; into it. Under one of the stDnea I foaud a piece of me- 
tal, lomelhing like the thick part of an axe, bat it is so msty 
ind decayed, that it it almost impossible to form ajitit idea 
of its form. High op and near theoentre, there are two small 
square holes, one on the north and the other on the sontii, 
each one foot square ; tbej enter Into the wall like those in the 
great chamber of the 6rst pTramid. I returned to the befoi»- 
nentianed perpendicalat, and faand a passage to the north , 
In the same inclination of twenty-six d^reea as that above : 
(fail descends fortj-eight feet six inches, where the horizontal 
pusMe commences, which keeps the same direction north 
ifty-five feet, and half-way along it tiiere it on the east a re- 
CMS of eleven feet deep. On the west tide Ibere is a passage 
twenty feet liwig, which descends into a chamber tliirty-two 
fMt long and nine feet nine inches wide, eight aiM six feet 
Ii«h ; this chamber contains a quanUty of small square blocks 
nstooe, and some unknown inscripHons vnitten on its walls, 
fietaming to tiie original passage, and advandi^ north, near 
the end of it is a niche to reonve aportcullisbke that above. 
Fragmentsof granite, of which it was made, ate lying neat 
the spot. Advancing still to the north I entered a passage 
which rana in the same inclination aS that before mentioned, 
ind at forty-seven feet six inches EVom the niebe It is fliled up 
with some laige blocks of stone, put \bien to close the en- 



fen L conclude, I 

Itept Ip be bnilti Croin the nppet part of t 



48 Arckitecturai iUntmehts. 

lar lo the pMsagc below. Tor Uw kccoimnDdfttion of vi- 
■ilora. 

It ma; be mentioned, Ibnt, at (be time I excKTBted on lbs 
Borlli (id«of Ihe pjrBiniit,! caused die groaHil to beremoTed 
to Ae eB«tward betweea the pjnunid nnd the Temuning por* 
tioo, which lies ne*rlj in a line with the pyramid and the 

Stbjox, J opened the ground in sereral places, and, Inpar- 
EDlar, »tibe base of the pyramid j and in aliew daysIcaiHe 
to the foandation aoA walls uf an ejttemiTe temple, wfakb 
stood before tbe pyramid at the distance erf only forty feet. 
The whole of this sp«ce is covered with a fine pItAform wbiA 
no donbt rona all round the pyramid. The pavement of this 
temple, where I nnoovered ii, eonsists of fine blocks of cal- 
careoas stone, some of whieh aie beautifully cut aad Id fine 
p^serratioD; tbe blocks of stone that ftHni the foandaliOH 
are of an immenM Hse. 1 meanired omt of twenty-<»« foet 
long, ten feet faigb, and ei^t in breadth (laotons weight 
each) there are aome others above ground in tbe porticoes 
vUch measBied twenty-four feet in length, bat nut so broad 
iKw so thick. 

Obt The following description is calculated to suggest many 
curious inquiries, which even the greatest researches into 
tfaerelictsof the "olden times" can hardly be said to gratify ; 
but without it, the article th&t went before would have been 
incomplete. 

S9. Andro Sphynx infnmt of the Pyramid of 

Cepkrenes. 

One of the most brilliant of M. Cariglia's labours 
was that of oncovering ihe great Andro-Sphynx in 
front of the pyramid Cephrenes. Tbe lafaoar waa 
immense ; it cost bim three months incessant ex- 
ertion, with the assistance of from sixty to one 
hundred persons every day, to lay open Uie whole 
figure to its bases ana expose a clear area, extend* 
ing one faandred feet from its front ; — a labonr oo 
which they were ^eatly impeded by the moveable 
nature of the sand, which by the slightest wind or 
concassion, was apt to run down like a cascade of 
water, and fill np the excavation; this oolossal 
figure is out out of the rock ; the paws, end somv 
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PralectiDg; lines, where perhapa dte rook was de< 
ficiott, or vhicb inay have been repiured since its 
first GODstmction, being composed of masonry , 

On the Btoae platform in front, and centrally between the 
pKwi of tbe aph/Bx ; which stretoh oat fiflj leet in advance 
of the body, was fonad a large block of granite, two feet 
thick, foorteen high, and seven bioad. It fronu the east, 
H does the face o? the sph;nx, » highly embeltisheil with 
foalptiira in bat relleb repreieoting two Bphynxea on pede>- 
tali; and prieita presenting oBbiiogi, with a well executed 
Uerogljpbical insoriplion beneath : ' the whole cvtered at 
top, and protected as it were with the wered ^obe, the 
Nipent, and the win^. 

Two other tablets of calcareous stone, similariy 
ornamented, were coiuectared, with the former, to 
have constituted part of a temple, bv being placed 
cue on each side of the latter at right angles to it. 
One of tkwa was in its place, the other thrown dowu 
ud brt^en. 

A oaall lion eounlmt, wifli its eyes directed towards the 
iphjmx, was in front of thia edifice. Sereral frafpnents of 
oUier lionSand tbefore part of a sphynx were likewiie found; 
all of which, as well as the ipbynx, the tablet*, walls, and 
flatfimBS on which the little temple stood, wereeotered with 
red paint, which wo«ld seem here as in ladia, to have been 
appropriated to sacred purposes ; perhaps as beius the colour 
Of flr«. A granite altar stands in Ihint of the temple, one of 
the four horns being sti)) In its place, and the tffeoti of fln 
*Wble on the top of the altar. 

On the aide of the paw of the great spfaynx, 
and OQ the digits of the paws, are Greek inscrip. 
tioDS ; w also on some small edifices in front of ^e 
jiphTiuc, inscribed to the sphynx, to Harpoontcs, 
Mars, Hermes, to Claadias^ (on an erasare, Jn which 
can be traced a former name, that of Nero) to Sep- 
ttmios Ssverosi (over an erasare of Geta, &c.) 

<Ht. AfhotdisclosedinthoBrit pRra§r«fh»f thefbliowing 
■rtfele baa induced ni to give il a place here. Tier who caaaot 
tfatri to ^Bfypt to bdmld a pyramid, may be able to wead 
their way to Great Russell-street, BiooiMbtuy, and if oni 
rmurits give them a greater Best for the treasures of the 
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British Masenm, tbe laboai of this article will haw heva 
unply rewarded. 

30. C'olosial Butts of Memmm and Onu. 

1. In M. Belzoni's first jenmey into Nabia 
in search of antiquities, he succeeded in remov- 
ing to Alexandria the head knows by the name 
of the Memnon's head, a colossal bnst ten feet 
in height, formed out of a single block of granit», 
and abotat twelve tons in weight. This head, which 
the French were unable to remove even after blow- 
iug oS* with gunpowder a portion of the back part, 
M. Belzoni, by the aasistance solely of the native 
peasantry, without the aid of any machine, sac- 
c^eeded in removing from Thebes to Alexandria. 

The chief difficulty lay in transportlni; it from I'hebeA to 
the Nile, to get it on board a vesiel for Alexandria, Tliis 
labonr reqaired a. degree of patience and peneverance wUcb 
few men possess : it took himsixmonths, though the distance 
to the Nile was oulj' about two miles. This coloual bust, 
which reached EogliiDdia 1817, has been placed on a pedes- 
tal, in the ^Tptian room of the British Husenm, 

This Colossus has frequently been miBtaken for 
the statue of Osymandyos. Strabo asserts that it 
was named Ismand^s. 'lliese words were derived 
from Os Smandi, to give oat a sound ; a property 
possessed, it was said, by this statute, at the dawa 
of di^ and at sun-set Its true name was Ame- 
nophes. 

This name was derived from mauHaHpU, to give good 
tidinga, hecanie at the vernal equinox, so highly valued by 
the Egyptians, the statue was reported to pronounce the 
■ereu vowels which compose the terrestrial mnuc, the image 
of the Hven planets, the harmonions 6ow vf irtiioh had re* 
c^eived from the priests the name of the cdeaUat nuMio. 

Some soppose that mechanism, ingeniously contrived by 
the priests, was the sole probable oanse of Ihia miracle, which 
ceased in the fourth century of the Christian era. At Me- 
gan, a pulicnlar stone also gave out sounds when it wfA 
stnidt by aq instrument Of iron. 
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2. The Colossaa of Orns. M. Belzoni's sagacity 
and persereraDce have eBRbled him to oblige the 
worio with an aecoont of another Coloasoa, of a 
stiD greater size than that jast mentioned : it is 
that of Orns. In a letter to a fritaid at Paris, H* 
Bdzooi says : 

" It was not until mj tecond joamey, in 1817, dial I dii' 
eoTered the head of a coloraos mnch greater than that of 
Hemnon. ThU head of granile, and of a nncle block, ia br 
itwif ten feet from the neck, to the top of die mitre, with 
which it was crowned. Nothing can be in better preaei^ 
vation. The polish is still as beautiful as if it had jast come 
from, tbe bands of the statnary." 

U« CBiried with hira to Cairo one of the arms belonging 
to this itatne. As he sncceeded so well in remoTing tiie * 
Hemnofl, may we not hope that he will be encoaraged also 
to attempt the Temoval of this head, and that wc may ere 
- long see it placed beside ill oolosnl brother in the British 
HasetnnT 

m*. Orthe walla of Babylon 3 1 8 feet high and 81 feet thick ; 
we might, indeed, entertain a donbt, had we not such prools 
of tbe extraordinary genins and indastryoftheancientiia the 
dcMtiptioni we bare given of the pyramids and temptea of 
Egypt ; bnt it will not appear incredible, if Ibe following 
account of tbe great wall of China be not exaggerated. 

31. The great Wall of Ciana. 

Tbis wall is condncted over the samniits of high 
mooDtains, some of which are 5235 feet high ; 
across the deepest vales ; over wide rivers by meant 
of arches ; and in many parts is doubled and tre- 
bled, to command important passes. At tbe dis- 
tance' of almost every hundred yards is a tower or 
massive' basticQ. Its extent is sapposed to be 1500 
miles ; bat in parts of less danger it is not eqnally 
■troDg. And towards the N ,W. it is only a rampart 
of earth. 
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1900 allies: tone of the towera, wUofa are aqnan, at 48 
feet high, and about 40 feet wide. Tbe itoae uied in &e 
foundalioiui, ssgles, &o. ia strong grey granite; bat Ihe 
greater part is composed of bliieisn bricks. The mortar is 
remaricabij pare aiiil white. Sir Oeoi^e Staunton aaserta 
Hiat it hat exiited for 2000 yean. Da Holde infonma us that 
" this prodigious work was constructed 216 years Ijefore the 
birth of Christ, bj the orders of the first Emperor of the 
family of Tsin, to protect three large provinces from the 
irruptions of theTartars," Mr. Bell, who resided for some 
time in China, assures ui that this wall was bnilt about the 
year 1160, by one of the Emperors, to prevent the frequent 
incursions of the MoDgub, whose cavalry used to ravage the 
provinces, and escape before an army oould be assembled to 
^pose them. Reoaudot observes that no aocient Oriental 
, Gei^apher mentions this wall. It is also sarpriaing that 
lAarco Panio, who resided long in fbe nortb of China and in 
tbe country of the Mongols, should have remained ignorant 
of so stupendous a work. However, we may conclude that 
similar modes of defence have been adopted in different ages : 
perhaps, too, the ancient barrier may have fallen into decay, 
and may have been replaced by the present extensive and 
usefnl itrncture.— As il stands, there is no other building in 
the world so tmly defensive, magnificent, or extensive. 



Ob. The introduetionof (his description of the great Wall 
of China, serves as a barrier between the dead and the living 
monnments of antiquhy, and stractnres of recent times. 
When we want to compare objects, we place tb^m side by 
side ; when wc desire to contemplate them alone, the more 
solitary we can place ourselveB, the more insulated we caa- 
findttiem, the more likely are we to arrive at resnlts «oie 
certain, and knowledge more sure than arc derived from 
snatching basly glances in the throng, and gleaning infor- 
mation wbere the bustle of the world distracts, and the cla- 
mours of tbe importunate divide our attention. With tbis 
impression we now leave the spectator alone beside tbe 

82. Pagoda of Seringkam. 

Tbis Pagoda is the most famed ia all Hiodostan 
for its sanctitj, magnitude, and the vast resort of 
PHgritns, who go to it from atl qnarters. The fol- 
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lowing descriptjcm of it ia given fay Mr. Orme. " It 

it composed of seven sqnare inclosures, one within 
tbe other ; the walls of which are 30 feet high, and 
four thick. These enclosures are 350 feet distant 
from each other, and each has foar large gates with a 
liigh tower, which are placed, one in the middle of 
each side of the enclosure, and opposite to the four 
cardinal points. The outward wall ia near four 
miles in circnmfereDce, and its gateway to the south 
ia oniatnented with pillars, several of which are 
single stones 35 feet long, and nearly five in dia* 
meter; and those which form the roof are still 
lu^^er. In the inmost enclosnres are the chapels. 
Abont half a mile to the east of Seringham, and 
nearer to the Cavery than the Coleroon, is another 
large pagoda called Jumbakistna, bat this has only . 
one esclosare. The extreme veneration in which 
Seringham- is held, arises from a belief that it con- 
t^ns the identical image of the god WistchuQ, 
vliich nsed to be worshipped by the god Brachma, 

Pilgrimi from aH parts of' the peniosala come here to 
dbtain Kbsolntion, and none come without KB offering of 
■DoDej; and a large put of tbe revenae of the island is 
>tlotted for the maintenance of the Brahmini who inhabit the 
pigoda ; and these with tfaeir families fonnerl; composed a 
maltitade of not less than 40,00() xoali, maintained without 
laboDiby the liberality of Auperetition. There, as in all other 
^eat pagodaji of Indk, the Brahmins live io a sabordinatioQ 
which knows no resistance, and slumher in a Tolnptnons- 
neu which knows no wants; and sensible of the happineta 
or their cwndition, they quit not the silence of tbeir retreats 
to mingle in the tnmalts of the state, nor point tbe sword 
lamii^ from the altar, against tbe autbority of the soveieign, 
orthe franqnilltty of tbe government. 

Oil. Sooie men have laboured to per^ietunfe their names*and 
nmii in one waj, others in other ways. 3? he names of die 
■overeigns who reared the pyramids, and of those who con- 
■tnicted the ^reat wall of China, may all be forgotten like 
those of the picas druidical priests who sa|ierin (ended tbe 
mde erection at Stone Hei^. And thotigh Lonis XIV. 
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expended, perhapa, as much moner in bnilding VeTMlDes u 

would have reared a pynmid, the Roium) emperors have left 



33. The Arch of Trajan. 

The arch of Trajao now called the Portaclureaf 
forms one of the entrances to the city of Benevento, 
iu Italy. This arch, though it appears to great 
difiadvantage from the walla and honses that hem it 
in on bolh sides, is ia tolerable preservation, and 
one of the most magnificent remains of Roman 
grandenr to be met with out of Rome. The archi- 
tectare and sualptnre are both singularly beantifal. 

Hub elegant monmnent was erected In the Tear of Chiiat 
114, about the commfncement of tbe Parlhian war, and 
afler the submission of Decebalua had entitled Trajan to tbo 
snrname of Daciua. The order is Cumposite; the materials, 
white marble; the height 6(1 palms g length 37 and a half; 
and depth 24. It consists of a single arch, the span of which 
is 30 palms, the height 35. On each side uf it, two fluted 
columna, upon a joint pedestal, mpporting an entablature 
and an attic, 'ilie intercolumniationa and frieze are covered 
with basso-rt'lievoa, representing the battles and tiiomphs of 
the Dacian war. In the attic is the inscription. As tbe 
sixth year of Trajan's consalate, marked on this arch, is also 
to be seen on all the miliary columns he erected along 
bis new road to Brundnaium, it is prohalile that the arch 
was built to commemorate so beneficial an undertaking. 



Ob*. People who live in Irf>ttdoo, or in any of the great toVns 
of the United Kingdom, that are regularly and scieritidcaUy 
supplied with water, reflect tittle on the great cost lo which th« 
ancieots went to construct aqueducts ; a species of canals to 
which their ignorance of the principleaof hydrostatics and 
hydraulics reduced them. Tbe inTeolion of pumps ia ftty 
ancient, but the knowledge of the fiict that fluids, by their 
pressure, may be conveyed over hills and Tallies, in bended 

Eipes, to any height not greater than the level of the apiings 
om whence they tlow, lett the ancients to construct inch 
Tut aqueducts as the following. 
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34. The Aqvtduct and Bridge of Alcantara 
near Lisbon. 

The sifnation of Lisbon, on the assemblage of 
hard and calcareous hills, precludes the advantage 
possessed by other capitid cities, <^ a ready supply 
of water. There are some wells, however, but the 
water is of a very indifferent quality, and unfit for 
domestic pnrposes. 

In the year 1011, the first idea of gnpnlfing tbe capittd 
wifli water wu suggested by Enunnel the Great, King oC 
PaitngaL It waa proposed by hij architect, Fraocisco da 
Olhando, that aoroe neigh~bonring spriags jbould be con- 
dacted to a magnificent fountain, to be erected in the Praca 
deRocio, in whjch a colnmn ■umioiiated b; an allegorical 
Ernre of tbe city of Lisbon, was guarded at the base by four 
dephants spouting water into a marble basin ; but the schemo 
tras nnaccountabij abandoned. The next attempt wns made 
"bj the Infante Don Luis, but wilh as little eaccess. 

According to Luis Marinho, a sum of 600,000 crusadoes 
was raised by public subscription to defray the expense ; but 
the money was foolishly lavished in honour of the entry of 
Philip III. of Spain, into Lisbon. Five succesaiTe sovereigns 
passed over, until the jear 1713, when the foundation stone 
of the present aqneduct was laid under the euapices of John 
T. by a Neapolitan, named Canavarro, who died during Uie 
progress of the work. He was then succeeded by Brigadier 
Mansel de Maja, who finished it August 61h, 1732; others 
say 1738 ; since which it has remained, notwithstanding the 
dreadful earthquake of 175&, an unshaken moniunent of 
stability and grandeur, to the contemplation of present and 
future «gea. 

"Hie Aqnedact of Alcantara, from its soarce at 
Bellas to its termination at Lisbon, is 56,380 feet 
long. The springs which feed it come ^ta Ribeira 
de Carenque, Cannessas, and other adjacent places, 
whence tbey are condncted, and united to the aqoe- 
duct ID a small semicircnlar channel : the water then 
commences Its course at a gentle velocity, augment- 
ing in quantity, by the onion of several tribotary 
springs, until it arrives at the valley of Alcantera, 
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vhere it crosses in a stream of 13 inches wide, by 
seven inches deep, aai. thus passes on to Idsbon. 

The water-obannels are hollowed ont of one stone, and 
cemented at every joint with a composition of finely pow- 
dered briok,froe-itone, and lime-«t«ne, mixedHpwitiioiluid 

Throoghont the whole course of this stnpendons 
work, the utmost skill is visible in preserving the 
iaeliiiation, and in the masonry ; but the circnitoos 
windingB, subterraneous passages, and numerous 
arches, offer but indifferent specimens of hydraulic 
art. Of the former there are 65 angles, and of the 
latter 137 arches. Light and air are admitted into 
the vaulting enclosing the channels, by windows and 
towers placed at certain intervals, which are fur- 
nished with close iron gratings, to prevent the 
admission of noxious ingredients. 
. The middle arob, (which it 220 fbet high and 108 wide) as 
well aa all the other arch'ei, are extremely well executed ; 
and in standing at the western angle, the eye ranges over tiie 
piers, nithoattbe slightest variationa of any of them from the 
Vertical plane.. Tbo joints are close, and the horizuntal lines 
well pre«ervcd. The voussoirs of the arches appear of equal 
length, and their extrados are adapted lo the courses of 16 
inches deep each. Those of the middle arch appear about 
eight feet in length, and IS of them constitute the depth of 
the work; but the four ranks of projecting stones, which 
probably carried the centreing, hort the uniformity. The 
only perceptible sinking occasiooed by the earthquake is iu 
Oio north parapet and in one of the towers. A stream, or 
rather winter-torrent, runs Ihrocgh the channel nndcr the 
great arch, and empties itself into the Tagus, about two 
miles distant. The width of the section at tt^ is 30 Veet one 
inch, and at bottom 25 feet 10 inches. 

The steepest or eastern bank is the Lisbon side, and the 
gently rising or western bank the Bellas side; the spectator 
will then face the soath. A statue of John V. is represented 
in Roman costnme on a pedestal on the eastern end, where 
the foot path commence*, from which la the arch No. 1, is 
670 feet seven inches solid wall. 

The valley of Alcantara is' fertile but not pio- 
tnreaqae ; Hoffmanzeg discovered several plants 



ApuebKt v»d Bri4g* qf Jkantara. (A 
peeolw to tiie tropical reg^om ; and tfae botanut 
L'Ecliise spoke entlinsia^tically of its prodoMions ; 
bat with the exception of the orange plantations 
near tba streun, the features are roagh and nn- 
interesting. The heat in the valley is too powerfol 
for vesetatioD, and irere it not tempered by the 
preraUing norUi winds of ibe summer season, it 
would be insupportable. 

Hie w&ter of llie aqueduct hu k flue clear Bopeanuwa; 
but it halili a lar|^ portiDii of carbonate of lime id scAntioa, 
which gradadlj deposits in concentric rings in the interior of 
the pipes, until their area beoomes redaced to a imatl hole of 
ttie Rize of a pin's head. The pipes beijiK of lead are then 
ripped open and folded back, leaTing a nucleus as hard as 
the ori^al stone. The inspector saja each rtoE denotsi 
one year. 

With regard to. the reservoir, it is a tar^ aqoare bnildiiig 
to nfaioh tbe aqaeduct joins, by aeveral semicircular arches 
of about 60 feet span, and info which tbe water from the 
ohannet was to flow in a cascade, and thas fill it up to 20 
fi»t in depth. But it was afterwards jmlgcd to be nnsaHs, 
front the interaal pressure being likely to force the walb, and 
do mischief in the citj, which, froo) being oompletel; eon- 
laanded bjr the reservoir, might be incalculable. 

The internal dimensions of the cistern are 93 feet serea 
inches, by 70 feet 10 inches, and 23 feet deep. Four stone 
piera of eight feet square, rise froni the bottom of the dateni, 
tosnppurtthebrickTBDtling aboTc, which is still unflntshed. 
Hte floor is Bnely laid, and the sluices veil executed. The 
view from the stunmit of tliia building is superb, presenting 
every feature of a fine landscape. 

On the eilemal face of the sonth side of it^ a 
marble tablet coutnins the following iosci^tion. — 
Joannes V. Lnsitanorum Rex Magnificus Liberdis 
Civitate Profitens Cxcipiendis Aquas Popalo 
Manantibas Hanc Molem Straeodam Coravit 
Orbis Miraculam Tanti Nominis .^ternitatis. 



Poor M. Goguet, and the good folks in this country who 

haie copied bis error into chil<lren's geographical books, have 

greatly mistaken the power of aritfanetical numbers, and the 

physical powers of man also, when tbey tell us that the owud 
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of LangnedtK occupied 100,000 m«a 30 ye«M ia ito ooi^ 
■traction. Now ont of this camM tbere were looc^ied 
2,000,000 cptiic fathoms of earth. Bnt one man might dig 
one cubic fathom in a day ; therefore 100,000 men at onee at 
woik would have completed the whole canal, digging, path- 
-wajB, embankments, and locks, in at most one month 1 — Let 
lu, however, pau fhtm the marvellousof M. Gognet, and the 
simplicity of his copyists, to structures not less wonderful 
than the bridge of Alcantara, thoi^h we e&nnot prophecy 
they will have the same durability. 

35. Wire-Bridffe, near Philadelphia. 

This Bridge is snpported by six wires, each 
S-Sths of an inch in diameter— three on each side of 
the bridge.^These wires extend, formiDg a curve, 
from the garret windows of the wire factory to a 
iree on the opposite shore, which is brat^ by wires 
ID three directions. 

The Soor timbers are two feet long, one inch by three, sas- 
pended in a horizontal line by atirraps, of No. 6, wire, at the 
ends of the bridge, and No. 9, in the centre, from the cnrved 
wires. The floor is eighteen inches wide, of inch board, se- 
cured to the floor timbers by naiU, except where the ends of 
two boards meet ; here, in addition to the nails, the boards 
are kept from sepaialiDg by wire ties. There is a board, six 
inches wide, on its edge, on each side of the bridge, to which 
, the doar timbers are likewise secured by wires. Three wires 
stretched on each side of the bridge, along the stirrups, fonn 
a barrier to prevent persons fntni falling off. I'he floor is 
16 feet from the water, and 400 feet in length. — The distance 
between the two points of suspension of the bridge is 40Sfeet. 
The whole weight «f the wire is - . - - - ISUlbs. 

-. — wood work . - • 33B0 

I.-. ■ ■ ' wronght nails - - 8 

Total weight of the bridg« 47021bs. 
Fanrmon,it issnid, wouMdothe workof a similar bridge 
in two weeks of good weather, and the whole expence woald 
be about three hundred dollars. 

36> 7ron hanging-bridge over the Menai Strait. 

It has long been a great desideratom to facilitate 

.the commnDication between Great Britain and Ire- 
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land ; so that letters, &c. might not be retarded by 
the oncertaiDty of the winds as they are dow, and 
have hitherto been. Accordingly after a number of 
plans for the erection of a bridge over the Menai 
Strait, between Canarronshire and the Isle of An- 
gtesea ; that of constmcting an Iron-hanging bridge, 
has been adopted by the aavice, and nnder the di- 
rection of Mr. Telford, 

Mr. Telford has. Tor mao; years ^Bst, bestowed great pains 
and considerable expense in making a vast namber or ex- 
perimenla upon rods of malleable iron, viz. frem thirty to 
nine fanitdKd feot in lengtb, and from one-twentieth of an 
inch to two inches in diameter, and these both in regard to 
demenlary parts, and also when combined, partly bj weld- 
ing and parlly by jointing in a mode). Bars of Iron wero 
fixed at certain distanceB, with certain degrees of pirvatnr*, 
tnd we^hts hong apon Uiem in the middle, and in different 
parts, till diey broke. To separate a sqawe bar of an inch 
and Sve uxteentbs required the weight of forty-eight tons, 
and it required forty-three iOns and a half to brsak a bar of 
an inch and three-eights in diameter. Some bars of an inch 
indinmeter, of a foot long, stretched nearly three inches before 
they broke ; and ban of three feet long, and one inch square, 
lometlmes Lengthened as macb as eig^t inches before they 
gave way. 

Iron has thia peimliar property, that a cnt^n weight ex- 
tends the length of the bar. After standing some time, the 
bar Temainl of that leo^h, and it requires an additional 
weight to give it an additional strength ; so that, although 
the actual dimensions of the sectional area ofthe bar become 
less yet it bears a greater weight. Hence, should any one of 
the bars in this hanging-bridge, when first placed there, bear 
a greater weight than the one next to it, or any other bar, and 
he exposed to a stretch, it would soon accommodate itself to 
the length of the whole ; and, in that state, be capKble of 
beariiw more weight than it did at fint. Half-inch bars, of 
tolerably good iron, will bear from six tons to six and a half; 
hat thej will elongate at not much more than half that stress. 
It is a curioas fact, that frequently, at the moment of ruptnre, 
the bar acquires such a degree of heat in the fractared parti 
as scarcely to allow a person to hold it grasped in bia hand 
without a painful sensalJon of bnming. 

Hr. Telford has also combined iron into the shape in 
which he has proposed to make the cables for the Menu 
Bridge, and tried experiments upon it in a model of fifty feet 
D 8 
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in lenetb. The ^feftter part of these experimDnis he pec 
formed, notbj the interrenlion of a machine, bat by abso- 
Inte weight, — teariog the ii-oo to pieces in that muiner. 

The iron hangine-bridge to be constractecl over 
tlie Uenai Strait, is to coDsist of one opening of 
S60 feet between tbe points of sospension, and 100 
feet in faeigbt between the bigh-water line and the 
tower side of the road-way ; aoA tbe road way being 
horizontal, this height is nninterrnpted for the whole 
560 feet, except where the natural rock, which forms 
tbe western abntment, now interposes. But in ad- 
dition to these 560 feet, there are to be four archea 
on the western, and three on the eastern, side of the 
inain opening, each fifty feet span, that b, making 
IB aU, 850 feet. 

In regard to the navigation, it is far preferable 
to any bridge of an arched form, becaase the latter 
affords the fall height of 100 feetonly m the middle ; 
whereas the former, as has jaat be«n observed, a(^ 
fords the same full height for the whole of the 500 
feet, which wil! be a oonsiderable advantage to ves- 
sels passing the Menai Strait, as it will allow them 
to stand closer to either shore while passing nnder 
the bridge. In regard to economy, this bridge, on 
the principle of suspension, has eqnally the Mvan- - 
fage, the estimated expense not being more than 
70,000/. : whereas the cneapest of tbe arched form«, 
made of cast iron, would have cost nearly doable 
that snm. 

The road-way will comUtof two cam'age-wayi, each twelve 
feet in breadth, with a ibot-palh of four feet between them 
ttt that the platform wiU be about tliirty feet in breadth. Tbe 
whole is to be suspended from four lines of strong Iron cables 
by perpendicular iron rods, placed Eve feet apart, and these 
rods will support the road-way framinr. The suspending 
power is calculated at 2016 tons, and the weight to be sus- 
pended, exclusive of the cables, is 343 tons, leaving a dis- 
posable power of 1674 tons. The f9nr sides of the road-wayi 
will he jmade of framed boD-worlc, firmly bound together for 
■even feet in height, and there will be siniilai' work, for Bve 
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fbet in depth bdow Ike omUes. Tb« weight <^ the wMfl 
bridge between th« pointa or smpenaion nill be 489 ton*. 

It ia caloalated that tbn contnotion and expaniMMi of the 
iron cables ma;r occasion a rise or fall to the extent of four oc 
five inchea ; bot the TariBtions of the tempenttnre of the 
atniospbere will not derange the bridge. 

The two piers will be sixty feet by fort^'two and a bait 
wide at high- water mark, having a foundation of rock. TfaeM 
piers, when connected with the whole of the remainder of the 
masonry, will fonn a nwas constracted with blocki of haid 
lime-atone, of mnch ^eater weight than is necessary for mp- 
porting a bridge of tliis kind. Upon the sonunit of the two 
main piers will be erected a frame of enst iron, of a pyni- 
midal form, for Ac parpoM of raising the cables from which 
the bridge 19 to be lospended. As the cables will be carried 
frem the top of Ibe pyntwds 10 ai to form nearly similai 
anglea on each side, tlie presinre will be almost perpea> 

Along each line there will be four cables, making in the 
whole sixteen; these cables will pass over rollers fixed on 
the sonunita of the pyramids, and be fastened at their estre- 
mities to an iron frame, lying horizontally over the lop of the 
smalt arches, and under a mass of masonry. 



WTOHght iron ban, both traosrersely and lonptndinally, thus 
fonaw^ a frame on which timber will be laid for the road- 
way."' The distance of fire feet is kept between the rods. 



pending rods will pan between Ike caUes, and depend upon 
eaoh twft of them, so that the feneral strength of the biidga 
could not materially be affected bylaking one away. The 
cables and the flooring, as well as the an spending rods, will be 
constructed andnnitedin such amanner, that eacbof the parts 
may be taken oat and replaced sepanitcly ; so that tliere can 
be no difficulty in repairing any part of the bridge, whenever 
reqaired. A tempora^ wire-bridge will be made from one 
abutment to the other, in ntder to ewry oyer the cables, and 
anrat^^ the MTeralpajisof the bridge, while building. 

The weight of CMh separate cable between the points of 
sospeusion is eslimaled at nine tons and three qnarters, or 
117 pounds pef yard. The weight of a drove of oxen i« 
caloulated at about 300 tons, sni^iowBg them to amount to 
300 head, all eloudy huddled tajpetber; and the estimated 
weight neoeMaiy to teu the cables a«under is upwards of 
3000 tons, wUcb is about foar times the we^ht of the entire 
D 4 
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bridge. The passing uf a mnil-GOHcfa over the bridge is net 
expected to prodaca any nndDlation, or aensiMe perpendi- 
calar viln^tion ; nor is any later&l vibration apprehended 
from the mDRt Tiolent gale of wind, b; reaioa of tlie propor- 
tion that the breadth of Itie bridge bears aa a frame to it»' 
extreme length. The bars, as well as the segmenta, are each 
to be joined longitudinaljj Jo the whole of the, required 
length, and secared by bncklings every five feet, and then 
enveloped ia flannel, well satnrated with a composition of 
rosin and beevwax, to preserve them frora the weatbcr, tuid 
the vriK^e are to be encircled with iron wire. 

If llie first of the two next articles perpetaates the name 
of a man inferior to few that antiquity boaats of, the science 
baa a surprising degree of singularity to recommend it to 
the reaijers attention ; for m the vaiious methods wc may 
have to contemplate the abridgment of homao labour, there- 
is scarcely any in which it appears so rudely sketched as in 
the Slide of Alpnaoh. 

37. Statue of Peter the Great, at Petersburg. 

'' Id the year 1783, Catherine, Empress of Bassia, 
erected an etjaestrian statue of Peter the Great, at 
St. Petersburg, on an enormons pedest^ of granite. 
It was executed by Monsienr Falconet. Wheti 
Falconet bad conceived the design of Jiis statne, 
the base of vrbicb was to be formed by an nuge rock, 
be carefully examined tlie environs of Petersborg ; 
after a considerable research, he discovered a etu- 
pendons mass of granite, half bnried in the midst of 
a morass. 

The expence and difficulty of transportiDg it were no ob- 
stacles to Catherine II. By her order, the morass was im- 
medialely drained, a road was out through a tbrest end car- 
ried over the marshy groand, and tiic stone, whii^h after it 
had been somewhat reduced, weighed IfiOOtons, was removed 
to Petersburg. This more than Roman work was, in less 
than six months from the time ot its discovery, accomplished 
by a windlass and by means of large flicUoa balls, alter- 
nately placed and removed in grooves fixed on each side of 
the road. In this manner it was drawn, with forty men 
seated upon its top, abont fear miles, to the banks of the 
Neva ; there it was embarked in a vessel constructed «m 
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MirpoBe to receive it ; and tlnu oonvejad about Uie mbio - 
distance b; watei to PeterBbnrK. 

When landed at Petersburg, it was fortj-two feet lonf at 
the base, thirtj-six at the top, twenty-one thiclt, and seren- 
te«nhigh ; a bollc greatly Bsrpaning in weigh! the moitboait- 
ed moauments «f Egyptian or Romao graodbai. The itatue 
is of bronse, of acoloBsaluee. It repreaentB Peter IheGieat 
in the attitade of mounting a precipice, the lummit of which 
he baa nearlj attained. He appears crowned with laurel, in 
a loose Asiatic vest, and sittjog on a hoosing of bean' sl^in ; . 
his right han<l is stretched oat, as in the act of giving bene- 
diction to his people, and his left holds the reins. The design, 
is masterly, and the attitude is bold and spirited, 

38. The Slide of 4^acK 

This singular stractnre was erected hy Mr. Rapp^ 
in 1812, for the purpose of bringing down to the 
iake of Liaceme the fine pine trees whieh grow npoa 
Hoant Pilatosi The wood was purchased by a 
company for 3600/. and 9000/. were expended in 
farming the slide. The lengtii of the slide is aboat 
44,000 English feet, or about eight miles and 
two furlong^s ; and the differenoe of level of its 
two extremities is about 3600 feel. It is a. wooden 
trough, afaont five feet broad and four deep, tiie 
bottom of which consists of three trees, the middle 
one being a little hollowed ; and anal) rills of water 
are conduoted into it, for the purpose of dimioishing; 
the frictioa. The declivity, at its commencemecl, ia. 
about 221-. 

The large pines, with Uieir bnnohes and bonghs oat off, 
are placed in the slide, and descending hy tlteir own gravity, 
they acquire such an im|)etas by tlieir descent through the 
first part of the slide, that they perform their journey of eiglit 
tnilea and a qoaster in the short space of six minutes ; and, 
nnder favonrable circumstances, that i», in wet weather, in • 
three minutes. Only one tree descends at a lime, but, by 
means of signals placed along the slide, another tree is 
launched Bssoon as its predecessorhss plunged into the lake. 
Sometimes tbe movipg trees spring or bolt out of the trough, 
•ndwben thisb^peos, the;f have been known to col through 
twes in tbe neigbboorhood as if it had been done by an axe^. 
dS 
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Obi. ir fhe Cbronlcle Hilb, the ostftCMlbs, tumnli of 
Egypt, and cmioritie* of other plEiCbS, hare excifed our 
wonderment aitd Instrncted oar judgment; Ih« conteUH 
plation of relicts from among a people that are of yesterday 
In coDiparlson of the Asiatics, cannot Aul to gntitj those nini 
Imtc been amused witb die preceding articles of this book ; 
ftnd with these we will cObcinde car lelectioin of Arcbitec* 
tijral monuments, 

39. JUiiutri<AIe Mummy found in tie large Nitre 
C(tve in Kentucky. ' 

There is now in the City of New York a remark- 
able human mammy, or exsiccation, foond lately in 
Kentucky. It is thus described in a letter from Dr. 
Mitchell to S. M. Bomside, Esq. secretary of the 
American Antiqeary Society. 

I offer yon some observations on a curious piece- 
of American aBtiqaity now in New- York. It is a 
human body, foand io one of the Ume-sttme cavrans 
of Kentucky. It is a perfect exsiccation i aJl th« 
fluids are dried np. The skini bones, and other 
Arm parti are in a It^e of «itire preserration. 

In exploring Uie calcefeouB chamber in the neigh- 
bourhood of Glasgow, for salt-petre, several hmnau 
bodies were found enwrapped carefully in skins and 
cloths. They were inhumed below the floor of the 
cave ; and ndt lodged in catacombs. 

Tbesereuesses, though under gronnd, are yet dry enongh to 
attract and retain the nitric acid. It combines wifli lime and 
potash; and probably Ihe earthy matter of these ^xca* atioos 
contains a good proportion of calcsreons cartonate. Amidst 
these drying and antiseptic ingredients, it may be conceived 
that pntreractiou would be stayed, and the soKds preserved 
from decay. 

The outer envelope of the body is a deer skin, prohablf 
dried in the usual wfiy, and perhaps soAened belbre its 
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tiag. The aezt oo*eriDt 

.. n oat ftw»j bj a ibu-p iqitnuneat, le- 

smbliiig K haitlei'a knife. Tlie remiMHt of tba hair, and the 
guhet in the ikin, neaily reuMble % theared pelt ol beaver. 



bj the whec), Bor the web by ttic Icnhb. The warp and 
fining Mem M have been croased and lutottcd bj an aperatieB 
like that of the ^brici of the north-west coait, and of tiie 
Sandwich islands. 

The innermuit (egnment is a mantle of cloth like the pre* 
ceding; but fnraiihed with \uge brown featherii, ammged 
and fastened with great art, ao aa to be capable of guarding 
the living wearer fropi wet and cold. Tbe plamage i» dis- 
tinct and entire, and the wbole bean a near similitude to the 
feathery cloalu now worn by the nations of the north-western 
coast of America. 

The body is in a sqnatting postnre, with the right arm re- 
clining forward, and Its hand enciroling the right leg. The 
left ann hai^ down, with its hand inojined partly nnder the 
leaL The individual, who wan a male, did not, probably, 
exceed the-age of foarteen, at his death. There is a deep and 
cxtensiTe fractnre of the skull, near tbe occiput, which pro- 
bably killed him. The skin has soatained little injury ; it is 
of a du^j c<rionr, bnt the natural hue cannot be decided 
with oKactiKSi, from its present ^ipeacBDc^. The scalp^ 
with small exoeptioos, is cofercd with sorrel or foiy hair. 
Tbe teeth are wtute and sound. Tbe hands and feet in their 
shrivelled state are slender and delicate. 

There is nodiing bitnmiDons or aromatic in or about Hie 
body, like the E^plian mummieB, nor are there bknda^i 
atoand any part, kxcept tbe several wrappers, the body ia 
totidly naked. There ia no sign of a sntare or incision about 
the belly; whence' it seems that tbe viscera were not re- 
moved. It may now be expected that I should offer some 
' o|unifu as to the anttqni^aod race of this singular exsic- 
calioo. 

Fiiat, then, I am satisfied that it does not belong to Uiat 
class of white raencf which we are members. 

2dly. Nor do I believe that it ought to be referred to the 
bands of Spanish adventurers who, between the years ISOO 
and 1600 rambled up the Mississippi, and along ib tributary 



Sdly. I am equally obliged to reject the opinion that it 
banged to any ef the tribes of aborigines, now or lately in> 
babiti&g KeatsuLjr. 

d6 
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4Ui]y. Tbe muitle of fekthered woA, ud tiie mantle. (rf 
twisted threads, so nearly resemble tbe fabrics of the ia- 
digenei of Wakasl) andthe Pacific islands, that I refer this 
individual to that (era of time, and that generation of men, 
which preceded the Indians of the Green-Biver, and of tbe 
place where these relics were fonnd. This conclaaion is 
stren^hened by the cooNderation that aaoh manufactares 
are not prepared by the actual and resident rod men of the 
present day. 



CHAPTER II. 

THB FINE ARTS. 



40. A General knowledge of these is not only 
considered a necessary accompliahment, bat is 
found to be highly useful in thn study, of universal 
science. To a manufacturing and commercial pe<H 
pie the cultivation of the fine arts is important in a 
political point of view. They bestow a greater 
value on tbeir own prodnctions, by the taste dift- 
played in their knowledge, and by greatly facilir 
tating various processes and operations iu the arts 
of life; on these accounts a brief descriptioD of 
some of the most useful branches of the fine arts 
belongs to a treatise of philosophical science. 

DRATVING. 
iKraoDUcTioN, 

41. Drawing ia the accurate representation ofthe 
colours or outlines of objects. This art forms the 
basis on'wbich other acquirements must be built. 

Oit. To treat fully of this branch of knowledge would 
exceed the limits of these volumes, but for the benefit of 
these who have ao opportunity of receiving; regular iostrc- 
tions, we shall comprize Into as small a compass as possible! 
such directions and rules as may be easiest understood and 
most readily applied to practice. 

Various opinions bave been given as to the best 
modes of beginning to learn drawing ^ and it is no 
easy matter to decide upon a point where much 
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must always dq>eiid apoa the g^ins, the tarn of 
mind, and the opportanities of the stadent, for gene- 
ral porposes, and, where circnmstances admit, the 
study of {geometry and perspective should precede 
all attempts to draw Genres and laodscape. 

Geometry is the best introduction to a knowledge 
otforvi, as it fjrives accurate ideas respecting simple 
bodies, of which others may be considered com- 
ponnds : and perspective seems necessary not only 
to enable us to draw t}ie representations of regular 
objects, but to see them correctly; none unac- 
quainted with its rales can ever draw withoat com- 
mittinff the grossest mistakes. 



IKFLEKENTS FOR DRAWING. 

42. These are drawing-boards, rulers, square^ 
compasses, pencils, chalks, paper, &x;. 

Upon drawing-boards we fix and stain the paper, 
BO that it may not shift, and that the colours wb^i 
laid may not caase it to swell up, and become 
uneven. 

The limplest sort is of & deal board framed sqanre, witb a 
strong pieoe Msrou each end, to iirevent warpiDg. Upon 
this bowd the paper ma; be fixed down with pios, warers, or 
SMlisK-was ; or it m»y be stoned with pute or glne, in the 
followug manner. Wet thepHper with a Rponge, lay it upon 
theboard, turn Qp the edges about half an inch, rnn a IJtlle 
^ood paste or glae roond on the ander side, and preu Ibe 
paper down od tiie board with a clotlu then set it by to Arj, 
and Ibe paper, which had GXpnoded much when ^cl, will 
coolra«(in drying and stain flat and tight 

Bat the best drawing-boards are made with a fraine and a 
moveable pannel, upon which the paper is put wet, and the- 
whole forced into a frame, where it is continued b; wedges at 
Ibe back. This method stains equally well, without pasting^ 



C.Google 



and it ftlio looks mwh neatnr. TIteH di«wkq-bMi4s m 
■old at colour-shop*. 

ParelUt ruleri, for drawing parellel lines, are 
made of two pieces of wood fastened together by 
brass bars, so as always to move parallel to each 
other. They are sold at different prices by mathe- 
matical instrument makers. 

Tke-iquarts are mlers made in the form of the, 
letter T, and used witb drawing-boards. The short 
end, called the stock, is applied to the edge of the 
board, so as to slide forwards and backwards. The 
long part, cidled the blade, is that by which we 
draw lines. When a drawing-board is ased, these 
are more convenient than par^lel rulers, as yoa 
draw lines at right angles to each other, withoat the 
use of compasses. 

Dividing Compasses are made of brass and steel, 
for dividing lines, and laying down measures from 
scales, &c. : they are generally sold in cases, con- 
taining also a steel drawing pen and points, with'a 
black-lead pencil, for puttiDg into the compasses 
when circles are to be described. These oases also 
contain scales of equal parts, and protractors for 
laying down angles. 

Blaci-lead FencUs are made of a mineral sub- 
stance called plumbage, or blaok-lead, a carburet of 
iron, sawed into slips, and fitted into sticks of 
cedar. 

Black-lead pencils are of various qualitiefl. The 
best are fine, without any grit, and cut easily with- 
out breaking. An inferior kind, made by mixing 
up the dust of black-lead with gum or glue, are 
always gritty, and do not answer well for drawings, 
yet, being cheaper, may be nsed apon many oc- 
casions. Before buying any quantity of pencilsi 
they should be examined by cutting one of them, 
because the composition-pencils, having the same 
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oatvard appoannoe, we oflea wld m liig^ as' the 

beat. 

IndianFTui^r, or elastic gnm, ft anbgtance Ter^ 
maeh like leather, has the curioaB and osefnl pro- 
perty of erasiiig lines dravo with black-lead, aod 
is therefore mach ased for this purpose. 

It is bronght cbiefl; fhtra South America, in the forin of 
«D»R bottles, mlginally the juice ofa tree that giowi kban- 
dkBtljp in Surinam ; the gum, like Biiik, is exnded fnun the 
tree, and soon becomei solid when eipoaed to tbe air. The 
natives form balU of clay, smear them over with this gnm, 
and vhen one one eoBting is almost dry, Hiey wily anotber, 
and so on till it i« as thick as tbey desire ; they then moisten 
tbe elaj with water, which does not diisolre the Indian-mb- 
ber, and wash it ont We even see tbe clay on the bits of 
rubber which we buy in the shops, these bottles are uied 
by the naliveg for holding water or other liquors. Indian- 
mbber, as its name imports, is a prodnction common to the 
East Indies idso, whence it ii imported in various forms, 
more conrenient for nse than the bottles we have mentioned. 

Indian-Ink comes from China, where it is used 
for common writing, which is there performed with 
a brash insteftd of a pen. It is a solid substance, of 
a brownish Mack oqIout; the composition is not 
knowa. 

When ^nnd with water, upon a clean tile or earthenware 

tiate, it may be made either lighter or darker, as required, 
y wMing to it more or less water. The best Indian^nk, 
stamped with Chinese characters, breaks with a glossy frac- 
ture, and feels smooth when rubbed against the teeth. An 
inferior kind, made in tliis countiy, of lawp-black or ivory- 
Mack, crouDd np with gum, may be easily known by its 
Srittjoess. 

Hair-peacih made of camels' hair put into a 
goose or swan's quill, may be ascertained good by 
the following experiment : moisten them a little, and 
if they come to a point without splitting, they are 
good ; if they do not, they are not fit for drawing 
with. Tbe Chinese brushes, made of a white hair 
pushed into reeds, are very excellent for drawing. 
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The Charcoal used for slightly sketcbio^ mthe 
ontlinea of figures, in order to get the proportions, 
previoas to making a drawing in chalk, is that of the 
-willow : it is cut into slips, and the strokes it makes 
may easily be rubbed out with a feather from a 
dnck's wing. 

Black Chalk, a fossil substance, resembling 
slaty coal, is cut into slips for drawing, and gene- 
rally used in an instniment called a port-cray<m, 
made either of steel or brass. 

Black Chalk is much used for drawing figures, 
and it is the best substance for this purpose, ia 
making drawings from plaister, or after living mo- 
dels. It is more gritty than black-lead, but of a 
deeper black, without the glossiness of the former. 
There are two kinds. French and Italian ; the for- 
mer soft, the latter bard. But for mellowing and 
softenTog the shadows into each other when blaek 
clalk is used. Slumps are necessary. These are 
merely pieces of soft sbamois leather, or blue paper^ 
rolled up quite tight, and cut to a point. 

White Chalk used for laying on lights, is different 
from common chalk, being much harder. But 
shonld it not be conveniently procured, tobacco< 
pipe clay will do very well instead of it. 

Red Chalk, a. fossil substance of aredochrey 
colour, is sometimes used for drawing, but. the 
black is preferred. 

Drawing-paper. There are various kinds of. 
drawing-paper ; but any paper that will do for wri- 
ting will do for drawing. However, as the wire- 
marks in common writing paper are injurious to the. 
shadings of drawings^ paper made without any 
wire-marks, called wove paper, is generally used 
for this purpose. This wove paper is of various 
. sizes and thicknesses. But the manufacture, &Cs 
of pofei we have elsewhere treated. 
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Perspective. 
SECTION II. 



43. Perspective teaches us to draw the outlines of 
objecb upon a plane rarface, so as to give the same 
representations to the eje as the objects themselves 
present in nature. 

pit. We suppose the student is mititer of geometry, whidi 
with perspective shoaM precede rII other. kinds of drawing, 
wbellier that of the figure, landscape, flowers, architecture, 
imchinerj, &C. Though the utility of geometry may not 
appearequally cTident in all these, yet there are many eases 
in eieh where it is indispensable ; and an a^inaintance with 
perapectire will save the trouble of wrong thiaking, and will 
tnable you to avoid many errors which you would olherwise 
60 into. 

BBFtKITlONS. 

1. Tb&perspective plane is the surface of Uw pic- 
tnre itself? This plane is snpposed to be of glass, 
as a pane in a window, placed perpendicular be- 
tween the spectator and the objects to be drawn. 

If rays or lights be supposed to come from every part o' 
the objects to ti»e eye, when viewing them through the glaasi 
thej would pass through the plane in certain points; and if 
Ihese points were collected by lines, they would give the per- 
■pectiie representation. On tliis idea all the niles of per- 
Hwctive are founded: and these rolei are bnt so many 
methods of finding out the points; but when the light, sha- 
dow, and colour are added, the whole constitotes a pioture 
reMmbling the original. 

3. VUual rays are rays of light arising from the 
different parts nf an object at onr eyes ; by means 
of these rays we see Uie object, or it is painted os 
the retina of our eye. 

3. The point of sight is the spectator's eye, not 
the centre of the picture. 

4. An original line, is any line in Nature, or ia 
the objects ti, be drawn in perspective. 
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5. An original plane is any surface of the objects 
toberepresBLted, 

6. The vanishing point. If we suppose a line 
proceeding from the eye, parallel to any line in the 
object, we are viewing, and continued till it arrive at 
the picture of a perspective plane, the point where it 
would touch the plane is called the vanishing point 
of the line. 

All lines parallel to eacli other in Nature, baye the same 
Yanialiing points, because the same line whicb would find the 
vanishing point of one, will do for them all, and form onlj one 

7. A vanisJiing lute. Could we suppose a t>lane 
to proceed from the eye of the spectator, in a airec- 
tion parallel to any side of nn object which he views 
through the plane of glass, continued till it arrJTe at 
the glass, the line it would form by contact with the 
glass, is the vmushing line; and it is the fantshing 
line of the side of the object to which the supposed 
plane was parallel. 

8. In every picture at perspective plane, tEereis 
a point, which a line drawti front the eye perpendicu- 
lar to the picture, would touch ; this point is tka 
centre of thepicture, and is the same which some call 
thepotn^ of sight. 

From its name, we aliould expect to Bnd the centre of Dm 
picture always in (he middle of the representation; yet tliia is 
not the case, sometimes it is near one of the sides, as in paral- 
lei perspective ; thuuch in obliqno perepeottve, it is generally 
in the middle of the racture; strictly, it should be in the Mid- 
dle of the picture wden circunistances of convenience admit 
itj for that is the point which the spectator looks full against, 
or which is exactly opposite to the eye when he views a pH> 
tnrc ; and the best way to see a picture b to look directly 
against its middle. However, in m«iy kinds of penpeetive 
drawing-, it is not convenient, on account of room, to have 
. tiiis point in the middle, as may easily b6 imagined by consi- 
dering Fig. 1. where 6 is the centre of the picture, and th* 
vanishing point of all lines that are in Natnre perp«ndicnlar 
to the picture. 
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9. The korizonttU line- If a plane be Eopposed 

to proceed from the eye, as before, parallel to the 
Boot or lerel ^oand till it arrires at the pictare, the 
liae where it meets it, is called the vanishing line ot 
the horizon, or kori£ontalline;9s HG, Fig. 1. 

Tbia line-is of great importance in perspective. The centre 
of (he picture ia Hiways Homenheru in tbisline. Ita bcif^bt is 
routed by the lieight of ibi eye from the f^nud ; in land' 
Kipei,aDd viens of piu;eB,iti> about one tbird o( tlto height 
of ihe picture from the bottom, when vre stand upon high 
fround, the horizontal line rises in proportion. Supposing 
ue view to be taken on level ground, a man's bead would 
ttODe to tills line, whether he be near or far off; for wherever 
his feet are, his head aJwayscomeitothehoriContaJline, if be 
be standing upright. 

10. Histance of tk» piciura, means the snpposed 
distance of the eye from the centre of the perspec- 
tite plane or picture, 

Thisdistuioeischosenat pleaaure.yet^judicioDS cbwceis 
important, aa the vaiiation of this distance renders OTery per- 
ipectjve representation, either pleasing or- distorted, Long 
diilaiices, if the; can lie attained, give the best representa- 
tioa, but they are not always conTenleut, 

11. Parallel pirapective is that in which the pic 
tore is so sitaated, as to be parallel to the side of the 
principal object in the pictare, as a building, for in- 
(tance. The lines on those sides of the baild- 
i&G; parallel to each other continue parallel on the 
pictare, and do not vanish into any point; as AB, 
DC, Fig. 1, the lines at right angles to the former, 
vanish into the centre of the pictare ; as BE, CF, 
both of Tbich vanish in 6, 

13. Oblique perspective is when the planb of the 
picture stands oblitjue to the sides of the objects re- 
presented. Here the representations of the lines 
npon those sides will not be parallel among then^ 
lelves, bat will tend towards their vanishing point. 
This species of perspective is shewn in Fig. 1. 

13. A bird's-eye vievp, is a view taken in the air, 
looking down npon the object. It diners from the 



common perspective views, in supposing the hori* 
zontol line to be raised mack higher. 

THE PRACTICE OP PERSPECTIVE. 

Wben an object is to be drawn in perspective, aH 
its parts must be measured, that we may lay them 
down from a scale of equal parts. ^ 

Having determined whether it is to be parallel or 
obliqne perspective, the first thing to be learned is tlie 
horizontal line, this is pot parallel to the bottom of the 
drawing, and as high above it as the height of an ordi- 
nary man's head. Thus HG, in the annexed figure ia 
five feet six inches above the bottom of the house. 

Next, delermine on the cenfreof the picture_G, which we 
pl&ce so as to leave eonveoient room for the representation. 
Fix on C the nearest oorcer of the object, and diaw the pei^ 
peodicular CB :1a.j ofFCD equal to the length of the building, 
and draw DA and \B, From C, the nearest corner, draw 
CG to the centre of the picture. CG contains the Hne which 
represents the bottom of the end of the house; this however is 
an indefinite representation, the exact length of which we do 
not yet know. Tho method of delermininglhia is ag tbllowsi 
continue tlie line DC to I, make CI equal to the width of Hie 
honae. FromG,set off GKeqnalto the distance of the picture, 
the choosing of which mnsl be r^^laled by taste. Draw IK, 
cutting CG in'F, then is CF Uie perspectiTe width of tfae 
house, which was eqnal to CI, To find lie middle of the end 
of the house, divide CI into two equal parts in L, and draw 
TaK, which will cut CF into two equal parts perspectiTely. Qr 
draw the lines BE and CF to the centre ofthe picture, and 
the diagonals "EC, BF crossing inM,thcn raise the perpendi- 
cnlar MN, in the middle ofthe gable-end. 

To find the hei^t ofthe gable, la; its actual height BO, 
above BE, upon the corner line CB continned, draw OG, 
which crossing the perpendicular MN, gives N, the point of 
the gable. The to^ of the chimney is drawn in the same 
manner, b; laying its real height, taken from'a scale on OP, 
and drawing PG, lay ofi Lnt and Ln, each equal to half th6 
width, and draw from these points to the distance point K ; 
this will cut the bottom ofthe house CF, in thepointsoaudp; 
from which the perpendiculars, give the perspective width of 
the chimney. To obtain its thickness, we lay off PQ eijual to 
its thickness, and draw QQ ; then drawing from a the Ime oft, 
the exhct width of the chimney is obtained. From b draw be, 
and from 4 draw de. 
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The other end of the gable maj be drawn by two diAerent 
BMtbods : first, b; supposing the front of the house transparcat, 
and drawing the other end as if seen through it, in the same 
manner as the endwc have described by lading its width from 
D to R, and drnwing to the distance -point K. Sy raising the 
perpendicnlBT in the middle, you will meet the ridge-lioe 
from the otiier gable in il. 

The other racthod is this : tliiongh the centre of the pieture 
G draw a line, perpendicular to thehorizonlallineMG. Then 
continne the line of the roof B(^ till it meets ST in S pro- 
duced. From A draw AS, which will give the other gabio, 
and S Will be the vanishing-point for all lines parallel to Brf 
andod; if NE beconljnnedin like manner,it will give T for 
its vanlsiung-point. 

The doors and windows on the side ABCD, are laid down 
from a scale, as that side being parallel to the picture, varies 
Qotfromits geometricaldelineAtton, except shewing the thick- 
ness of the reneaU, or edges of the doors and windows. Had 
there' been any windows in the side BEFC, they would be 
drawn in perspective by the method used fur f niling the width 
of the honse and the middle of the end, by laying offtlic ac- 
tnal dimensions from C upon CI, and drawing from these 
points to the distance-point K, which would transfer these 
divisions to the bottom of the house CF, and then peipendi- 
colars might be drawn upwards. 

ProBL-bm 1. It is required to divide into any 
number of equal parts a line in perspective parallel 
to the horizon, and tending to avanitking-point. In 
other words, to divide it in any required proportion. 

Let AB be the line going to its vaninhing-point ; and let it 
be required to divide that line into six equal parts. Let CD 
be the horizontal line, and A£ the ground line, parallel to it. 




Draw a line from D, to toach the end B of tfae Uae 
you intend to divide : draw DBE, cutting the ^ouod line in 
E. Tliea A£ repreienUtbe actual dimensions of the line AB 
■eeninpertipectiTe. (This principle gives a nile also forfind- 
JDK the real length of anji hue tending to a vanbbJng-poinl). 
Divide A£ into the sane number of equal parts into whicli 
you proposed to divide the ^iven line AB; iia A, 1, — 1,2,— 
3,3, — &c. Thenfromthesedifferent divisions draw lines to D, 
cutting the line AB in a, 6, c,d, ttc., which wilt represent the 
reqoired nnmber of equal parts, but diminishinK in size si 
tbty are farther removed from the eye. Were it wished to di' 
vide the lino AB into any number of nnequal parts, as for 
doors, windows, Uc. the line AG, foond as before, is divided 
into the required proportion, and lines drawn from those to D 
give the required divisions on AB, from which draw perpeB- 
diculars for tfae doors, windows, &c. 

Pboblem 2. To draw a circle in perspective. 

The perspective Tepresentatioii of every circle is 
an .ellipsis, when tlie eye is without the circle. This 
is obvioas, because the rays from the circumference 
of the circle to the eye form an oblique com. Bat 
those vho are acquainted with conic sections, know 
that every section of a cone, whether ri^ht or oblique, 
is a true ellipsis, except when the section is taken sub- 
contrary to its base, a situation which happens so 
rarely in drawings as to be altogether disregarded, 
and the section of a cone, or the perspective of a cir- 
cle, is in all cases considered a perfect ellipsis. 
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The most correct and easj method of drawing ao 
ellipsis is, to find llie transvorse and coigagate axes f 
tlie curve is then completed by a trammel, or the 
hand. But as it is difficult to find the Iraasverse and 
conjngale axes of the ellipsis, vhich are the perspec- 
tife, if the circle to be put in perspective be small, 
describe a sqaare about it. Draw first the diagonals of 
the square, and then the diameters h a and d e. 
cnttiog one another at right angles ; draw the 
strMght lines /y and b c parallel to the diameter de. 
Through h and/, and likewise c and g, draw straight 
lines meeting DE, the ground of the picture in the 
points 3 and 4. To tbe principal V draw the streieht 
lines 1 V, 3 V, 4 V,— 2 V, and to the points of dia- 
laace LandK, 3 LandXK. lAStly, join the points 
of intersection a, 6, d,f, h, g, e, c, by the arcs a h, 
B d, d,f, and a h dfhg e c a will be the circle in 
perspective. In this process, it is of consequence to 
know that the curve you trace is a regular ellipsis ; 
for though you cannot easily ascertain the axes ex. 
<atly, yet you may very nearly; and the eye soon 
discovers whether Uie curve drawn be that of a regu- 
lar ellipsis. 
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Probleu 3. To drawanyrovjofarcheM 
Upon the principle jost laid down, the row of arches 
u drawn. We obtain the width of the &rcbes and piers in 
the maoDer Bhewn in Fig. 2, bj lajing tlieir dimeniions npon 
the ground-line AB, and drawing linet to the distance-point. 
The curves of the arches are thenfoood, bydrawingtbelinea 
corresponding to those in half the square, (Pt^e 71.) in the 
nanuer deacribed above for the circle. 

pRUB. 4. To represent adovik cross in perfective. 
Let ABCD and EFGH be the two perspective 
squares, equal and parallel to one another, the Dp- 
pennost directly above the lowermost, drawn by the 
rules already laid down, and as far asunder as is 
equal to the given height of the upright part of the 
cross; S being the point of sight, andP the point of 
distance, in the horizon PS taken parallel to AD. 



,DrawAE,DH,andCG! then AEHD, and DHGC ithall 
be the two viuble sides of the nprlght part of the cross; of 
which, tbc length AE is here made equal to three times the 
breadth EH. 

Divide DH into three equal parts, MI, IK, and KD. 
Through these points of division, at 1 and K, draw MO and 
PR parallel to AD: and make tbe parts M: N, lO, PQ, KH, 
each equal to H] : then draw HP and OR parallel to DH. 
. Prom M aod O, draw MS and OS to the point of sights ; 
and from tlie point of distance P draw PN cutting MS in T ; 
fromT drawTU parallel to MO, and meeting OS in U; and 
j'on will hare the nppennost sorface MTUO of one of the 
cross pieces of the figure. From B, draw BS to the point of 
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Mjthl S ; and frMn U draw I! V parallel to OR ; and OUVR 
Aall be the perspective square and next tJie eye of that 

Draw PM, XW {as long «.s yoa plcAsc) ; from tho point of 
diaUnie P, tiiroiish the corner iM lay « mler to N and S, 
and draw XN from the line PX :— then lay the rnler to I 
and S, and draw YZS.—Draw X Y parallel to MO, and make 
XW and YB equal and perpeadicalar to XY : then draw 
WE paraUel to XY, and WXYB shall be the Bi|Dare visible 
cod of the cross part of the figure. 

DrawBK tuwardsthe point of sight S; and from U draw 
UP to the point of dbtancc P. inlcrsecting YS in Z: then, 
from the intersection Z, draw Za parallel to MO, and Z* pa- 
rallel to HD, and the whole delineatioa will lie finished. 

This done shade the whole, as in the adjacent figure, and 
jou Dill have a true perspective of a double cross. 



pROB. 6. — To put a building in perspective. 
X)a the opposite leaf, page 74, you are shewn the method 
ti[ drawing a building in ohiique perspective, AB is the 
hoiiiontal-Une, and CD the ground-line, parallel to it as 
before. Bnt then neither of the sides of the bouse is parallel 
to the picture, as each goes to its respective Tanishing' 
point Having fixed on tlie nearest corner E, draw EB at 
[rieaiare, for one side, and choose any point F for the centre 
of the picture ; then, to find the other sidfe, lay offFG equal 
lo the distance of the picture, which, as "before, depends 
apun taste only, draw BG, and GA perpendicnlar to BG. 
catting the horisnntal line in A, the other vanishing-poiht : 
draw now £A for tbe other ude. 



.,,.c;o()gic^ 




To ontoffthe aereral widtlia or tiie two sideit of the hoiue, 
two distance- points are laid down, viz., one for each vanisb- - 
ing-point. To do this, extend the compass from B to G, and' 
lay the distance taken in it from B to H, which will ^e H 
for the distance-point of B, and which is to cut off all the di- 
Tisions on the side EB. Alui extend the compasses fiom 
AG, and lay down AI. I ii tbe distance-point of A, and 
is used for tranaferriHg; aH diviaians upnn the side K\ from 
the ground-line C£. Tbeae ^ointa and lines bemg ad- 
justed, the process is Hot nuob Oflfcr^t from parallel per- 
■pective; only here equal divisions qa «aci side of the hnild- 
iag, as doois, windows, diraiaish as they recede in the same 
way as on the side BEFC of Fig. 1, Vagt 69. 

Lay the rral length of the side ELi. taken from the lame 
scale used for laying down theborizonial-line, and lay it down 
on the gtonnd-line, from E to C, and to draw CI, cuttiof 
off EL, for the pertpaelivt length of the bnilding. 

For tiie other side of the hoase. lay its width down in the 
' same manner, from E toD,and draw DH, cutting off EN for 
the perspective width. Raise the perpendiculars EM, UK, and 
NO, for the three angles of the house. Lay the height «f the 
building npoa the corner that comes to the groand-UiM, m 
£M, and draw MK and' MO to their several vanisbii^ 
points. Also lay all the heights of the doors and windows. 
Vid other divisions, npon EM, and draw tbem to the v»- 
OishioK- points A and B. To lay down the widths of the door* 
and windows, put their actual widths npon CE, and draw 
from theoi to the distance-point I, which cuts off all di- 
lisions upon the side LE, and then raise the perpendicalaiv. 

The gable-end is found exactly in the same manner as ma 
described in Page 69, only taking care to use the proper dts- 
twice-point H. The manner of finding the width of the 
ofaimney is different Lay olTia for the height of the chim- 
ney above the top of thegable, and draw ac psrall^ to tho 



bomontal-lioe ; then pot «e equal to tiie aotntJ tUoknen of 
. iLe cbimney, and draw afJtotbe vaniabioK-point A ; dntw 
•IsocJ to the dialaoce-point f, calling aff«rf in d: flten 
bavJDK drawn •/ from ihe nearest comer ot the chimiieri 
(whidi was roand ai in Fig. I, Page 69.) draw if\o tbe va- 
niihing-peint B, cottiog off tf for the exact perapecdTe 
widllt. 

Pbqb. 7. To find the Perspective qf a Circle in 
oblique perapective. 

Vis,J, Page 71, KL u the honaoBtat-Hae, V Iha centre 
«( (he |Hfllur«. Tbe praee« ii sinilar t« tk*l jut deaeribttd 
the aerera) ditnwna of the reticaUt«cl aqiure in Vig. 3, Pa(e 
71, IMag laid DPMI the gMudJine ED, aad from tbeae, lines 
■n drawB ta Uie diMuMW-pmnts. Tbe ^rapective of tha 
»4MU« is tbe* drawn with aU the linw Msioait, and the 
curre traced through the different points. 

By drawing these examples freqaeiitly over, an a large 
aeale, and reflecting apa« them with attention, yon ml 
beeoRMi faniUiar with Ibeir nse, and aa thej inchide tbe molt 
Ae^ent casea, you will neoexMrily find great benefit finwB 



Those who wish to beciHne more aoqnainted with this 
teteaee aboflld ttndj some of the treatiies written ekpresRiy 
on flie (mli^iect, on perapcotive by Dr. BaooE Tavlor, whioh 
■san-oolavo pami^ilet, and mast by he neani be ooofonoded 
whh the qnarto works, entitled, " Brook Tavlok's per- 
qieetire made easy by KiaBY,"a workof hltlp merit Tbeae 
who understand not mathematics, or are unwilling tq beitow 
tlie neoessary trouble of learning perfective, may read an 
exoellent woric in folio, by T. Malton; or, if that be too 
TotatmiBOiu, a vwy neat wQck by Noblb ; or the small tree- 
tiiea by Fehcusbon, Pbiertlv, Havteh, and Nicholson. 

If the student rend with attention, and remember the fol- 
lowing recapitulation of some of the principBl established 
ndea is 'penpeottve, he trill fiud them of asustaoce in his 
pnctioe eTdnkwing. 

Reca^tulation. 

1. Origvial object is the object which is to be represented 
in perspective. 

2. Original planet, or Kntt, are the surfaces of the objects 
to be drawn, or any lines on those surfaces; or it means the 
spaces on which these objects stand. 

Q. Ptrgpettivt plane is tlie picture itself, whioh is supposed 
tobea transparent plan^through which we view the objects 
that are i^reaenled on it 
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4. Vitml rayt are the nys of Uglit nhich proceed from 
erery put of tbe original objects, through the penpectiTC 
plane to the a ' ' .-.. - . 

5. Potnl Bj „ 
tator TJewa the perspective plane. 

6. Viaiuhing poiati are the pointi which are marked upon 
Ihe picture, by suppoiing linei to be drawn from the apeo 
tatoKa eye parallel to any original lines, and prodnoed till 
they touch tlie pictare. 

7. Vatttthing plnut are lines formed on the piolare by Ihe 
intersection of aoppoied planes proceeding froA the eye of 
tbe spectator to the picture, parallel to any orinDsl tiiwa. 

8. HarizOHtml lint is the vuiiihing line of ue hocinNrial 
plane, and is produced in the same manner ai any odier 
vanishing line, namely, by pasting a plane throngh tbe eye 
parallel to the horizontal plane. 

S. Onlr> rf tie pirturt is tbe point on the penpectjrc 
plane, where a line drawn from the eye, perpendicular 
to the pictura, woatd ont it Gonseqnently it is uia noareat 
point in tbe pictare to the spectator. 

10. Dutante of Ihtjiicture ia tbe distance from Uie aye to 
the centre of the picnire. 

1 1 . DitUmce of tht vatrUhing paint ia the distance from tbe 
vanishing point on the picture to the eye of tbe spectator. 

13. Gmindplaae'ia tbesnrfacB of tbeearth, or planeof the 
horizon, on which the pictnre is supposed to stand, 

13. Groimd Hne is the line formed by the iaterseetton of 
tbcpiclnrewi'U) tbe ground plane. 

Tkwr. 1. The farther any ohject is from tbe eye, the 
smaller is its representation upon tbe picture, or the smaller 
is the optic angle under which it is viewed. This is eaaJly 
demonstrated, and farms tbe basis of penpectivo. 

Tli£or. 2. AU lines parallel among tbcmselTes, bat not to 
thapictnre, tend to a point in the picture. 

Tmdt. 3. All parallel lines have the same vanishing poiaL 

TAeor. 4. The centre of the pictare is the Tanisbing ptrint 
of all lines perpendicular to tbe pictare. 
' 77u«r. & The representation of lines, which are pandiel 
to the pictare, have no vanishing point 

T^eor. 8. Tbe {>erspective ropresentations of ciroles are 
ellipses whenever the eye is without the circle. 

Tluor, 7. Tbe perspective of circles as well as of Other 
curves, is found by dmwin^ round them reticulated squares, 
and then having pnt these into peispectiTe, traoing the carve 
through tbe same points in the perspective represenlation 
of the reticulation as it passes through m the original. 
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SECTION ni. 

DBAWINO THE FIOUHE. 

44. Hie study of the hnman figure is considered 
b; artists as the most important because it is the most 
difficult part of their profession. Its stody con- 
tribates most to general improvemeot; but it does 
not folloT that a person who can draw the human 
fignre well, can draw every thin^ else ; there are 
many artists who can draw the figure very well, who 
cannot draw landscape nor architecture. To draw 
a particular subject well, requires particular at- 
tention to that class of subjects. 

The Bludj) of the fignre, iuolndei the fineit apMnmens of 
Uie art ; and nbun one's ej'e hu been icoitatoiiied to copy 
bilhfally all the ci re nm stances which constitute the cliartu)- 
teitnd indicate namcroas beauties and graceful forms which 
the bnmsn figure prwents, be will be better qnaiified to 
pniraewith adTanlafc other brascfaea of tbe fine arts. 

In learning to draw the hiunan figure, we must 
begin with each of the pEirts separately, and after 
practice in that way, put them together in tiie com- 
plete fignre. 

The head is the most important part of the human 
%are, and should first be studied ; the student 
■bonld therefore copy separately, an a large scale 
the best drawings he can procure of the eye, mouth, 
■ note, and ear ,- and of these, a front view, profile or 
ude view, oblique view, &c. 



*Ule, or middle-tiiil paper ; white chalk may be oaed for 
Ujiog on the lightB. Bhtck-lead is only lued npon white 
ptper. With a piece of foft charcoal sligbtly sketch in the 
leneral fonn, which must afterwards be coireoted with tbe 
black-chalk. False black-lead lines may be removed by the 
Indian-mbber ; but be as sparing as possible of thla, as it is 
•Wire improving to endeavour to draw correct and decided 
■t noce, tl^ui trust to the correction of Hues which are 
Wong. 

B 3 . 
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Shadows are Itid on by drawing pirallel carre-IiiieB, fto- 
cordios to tlie aituatloii of the part, croihiug them occuuon- 
aUj, and Boftcniiig ikem in with more delicate linea, wher* 
necesaary. 

AH the parts of tite haman fig^ore are composed 
•f carved surfaces : straight liiH» tber^ore cannot 
be admiasibte, where every line should have a ^race< 
ful turn: it is this circumstance that gives those 
irho have studied tbe figure so mnch' freedom m 
drawing. 

Take care, Uiat no hues cross each other at right 
angles as such give a disagreeable aet-Uk* ap- 

{learance; neillier shoaU th6 crossings foe too ob- 
ique, else they will become confused : a proper me- 
diam is acqaired by studying good drawings or 
prints ; in general, crossing should be avoided as 
, much as possible. 

Tlie ahadowB are stmettmei rabbed in, ar their «4kiw 
signed with a ttvmn, a very expeditions nay, that piodaces 
a fine effect ; bat it Bbould be nied at diecTetiom for it is better 
to execnte'ilie shadows by soil lines ia a clear and legular 
manner. 

Take care not to make the Hues bjtrsb, like those 
of an engraving ; but softer and more mellow. On 
this account, draioings are better to learn from than 
. prints ; by copying the latter, you will be apt to 
acquire a dry and hard manner- 
Avoid copying with a pen all the linea used for the 
■hadows in cngravioga. Some, who have not been accnft. 
tomeil to see good drawinicg, do tys. Productlona of tUa 
kind executed with inmense iKboari may be tltoogiht veij 
fine by ihoie who have little knowledge of the art, yet good 
judges always eonsider them disrating, and pity the attt* 
dent whose patience and labour have been M mbapplicd. 

In copper-plate engravings, we caqnot with et 
Cect proauce shadows hut by lines, this arises from 
the nature of the process ; but in drawing, which is 
of a very different nature, the same necessity eiista 
not for lioes. In general the less labour there ap- 
pears in any drawing, the better it is ; titough paitu 
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be taken to make drawings or paintiogB excelleiit, 
this laboar should be always disguised, and the 
wUole appear as if executed with we greateat ease. 

la learning to draw, it is of more importance than ia 
generally sii|iposed, to copy from the finest vorks only- l^c 
moat prejudicial quality oF a model is mediocrity, "the had 
Strike ftnd dis);Dst; but IlinM that ar« not e«mm1, nw abao- 
tnteh bad. de«eiTe a* by offerins a dangeroM facility. It ia 
for Lhis reason tbat engraving cDiitributea to the progreas «f 
the arts, wben it ia employed on subjects that are judicioasly 
chosen; but it is too often prejudinial, by the indilterent 
woAr it mnltiplteg withoat number. Bat M RATUxtt. be 
Mfiled bj skilttil engraterB, let a young artist profit by hia 
labcMTs, and works witboat dignity and eipresaioD will soon 
.become intolerable to bim ; he will pereeive to what an «I^ 
Tation the excellence of (he art can raise him. 

The way to avoid mediocrity, ia by tbe itody and Iml- 
tation of besatfOil prodnetians ; or, in want of Ibem, of tha 
»oit ftnlahed translatioan that bav* Imcd made fi-om tbeaa ; 
for to we may call beauliful prints. Let a yonng draughts- 
man atudy Ihc heads uf Rafhakl, and he will not see Wilh- 
out disgust t^e sordid figures of indifferent painten. But if 
joo feed him with insipid sdbitancea, be will soon loae the 
taate neceasary to relish great aKceUvnetM. In tbe ooa oaaa 
Jw will advance firmly in bis carear : io the other he will 
eontinaally totter, and even not be sensible of lui own 
weakness. 

Having copied frequently tbe parts of a face, yno 
proceed next to tlie entire head; drawing first a 
uront view, then a pivfile, then a three-quarter 
view, Bod so on ; varying it in every possible direc* 
tioD, till you are thoroughly acquainted with the 
appearance of all the chief lines in every situation. 
In makine these studies, yoa iDast be contented at 
first with drawing mere outlitus, they are by far the 
most important, and be it remembered, that to mfika 
a ^<t(Kf ou£^t}t« ia always the most desirable attain- 
ment. 

YoD should now accompany your lessons by 
making observations on good casts and living mo- 
dels ; but more particularly the former ; individual 
oatuie being seldom fine, there is danger of copy- 
B 4 
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ing what is bad, and thence acqairiog false ideas 
of beaat}'. 

By these exercises yon mil Bequife lome fncilitj id haod- 
ling your pencil, and be tbusprqiareit for the study of the 
whole fi^re. But before jou can proceed to this with ad- 
TaDtag;e, study anatomy. 

"An artist who is not acqnaiDted with the form 
and' construction of the several bones which suppotl 
and govern the human frame, and does not kaow in 
whaC manner the muscles moving those bones act, nor 
of the veins and arteries, farther than what appears 
of them tbroDgh the integameots with which th^ 
are covered, must necessarily entertain limited no- 
tions of the human frame ; yet tlie appearance of the 
whole, is the noblest object of the pencil. It is 
impossible for an artist to copy faithfiiUy what h* 
sees, unless he thorongbly understands it. Let hifli 
employ ever so much time and study in the attempt, 
it cannot bat be attended with many and great mis^ 
takes; just as it must happen to a man who under- 
takes to copy something m a language which he 
does not understand, or to translate into his own 
what has been written in another on a subject with 
which be is not acquainted." 

But it is not neceaaary for yoD to ttudy aiMtomy as B SKP- 
(Ceon, taor to make yourself acquainted with all the nervea^ 
veins, Sec. It ia aufficientto study the skeleton, andUienna- 
clea which cover it ; and, of these make yourself familiar 
with those muscles nliich frequently appear and come ints 

For this pnrpose, protiure plaister cEists of the 
anatomy of the human body, and consult treatises 
written upon the subject ; and if you have oppor- 
tunity, alterwards attend dissections, and lectures 
on anatomy. 

Use evei; posslhle opportunity of making; ohservationa oa 
the actious of the muscles in nature; aa, by beiog tbna 
tiioroughly prepared, you will be enabled to draw the human 
figure witii great advantage, and make more progress thaq 
you could have done without these studies. 
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Symmetry, or proportitmi is learned by copying 
antiqae statues, plaister caste of which may be pro- 
cured. For, though nature, in the formatioD of 
every species, seems to have aimed at the last de- 
gree of perfection, it does not appear that she has 
been, equally solicitous in the production of iodivi- 
dnals. flence, though parts of individaals may be 
as beautiful as possible, we seldom meet with a comr 
plete whole. 

The Greek stataaries selected from Tarious indifidoals the 
most beautiful parts, and by comblniag them produced 
figures more beantjfal than were ever presented by nature. 
Liflt the itndeat, therefore, imbibe a pTOper relish for beauti- 
ital proportions, and be well grounded in their principles 
before he proceeds to draw from living models. 

Tn drawing from plaister casts, much depends 
upon selecting a proper view, and placing the 
model properly with regard to the bght; which 
should fall obliquely from above. If a candle is 
used, it should be placed sufBcieutly high to cast the 
light downwards upon the model, and the light 
shoald only come from one part, as cross-lights will 
distract the shadows, and spoil their effect. 

Indefatigable labour and perseTcring zeal are required to 
go through all these stadies ; but when yon have acquired a 
jkcilltj of drawing the human figure in every possible litn- 
atiOB, and under every variety of form and circumstance,, a 
peat deal remains still to be done before you can be con- 
sidered nn artist. Yon have as yet . conquered only the 
mechanical difficulties: your mind must be cultivated by 
the study of all the higher and more refined parts cf the art. 

The naturalist and historian draw objects as they find 
tbem, with all tbosc impertcclions and blemislies to which, 
ai individnals, they are subject ; but a painter resembles the 
poet, whose creative fancy soars above nature, and repre- 
sents objects endued with all that perfection which belongs 
to the species, but which is rarely found in the individual. 

Imagination and conception are his chief guides, and for a 

good choice of' subjects for the exercise of his pencil, he 

lUionld euricb bis mind with a great variety of knowledge 

b5 
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Md poflttotlj and tlw nutoiM ud wmmma of 
MMKBi Kt wdl u modim iiationB. 

The faculty of invention ahonM now be tsoor 
linnally exercised, and free scape shoald be giren 
to the sallies of itnBginatioD, vhich, however, sh<niM 
never exceed the botradB of probabili^. 

1th inditputablj evident that agrestpartof eTeiyinan'* 
life must be employed io collectiiq; materiali for the exercise 
or^eniiiB. iQTeDtiQO, stiktly apeftking, isliltto more than ft' 
new combiDatkmofthoBeimagea which have been preriCHMljF 
gathered Hjid deposited in tnti nemory. Nothing can come 
of nothing; be who has hud up no materials, can produce no 
combination. 

He should study the works of former artists, learn what 
sobjectstbey have painted, and how Ibey bave treated Ihem> 
A student unacquainted with tbe attempts of former &dven- 
tnrers, is alwajs i^t to overrate hii own alulities, to niulaktt 
tlie nioHt trifling eieursions for discoveries of momeol, and 
every coast new to him, for a newly discovered country. 

On whom, however, can be rely, or who shall shew him 
the paA Ibat leads to excellence? Tbe amwer is obrions: 
tboHe .great nuuten who iMve travelled the same road wilfa 
■oceeBS, are the most likely to cMiduct others. Tbe wm^S 
of those who have stood the test of ages, have a claim to 
thst respect and veneration to which no modern can pretend. 
Tbe duration and stability of their fame h snHicieitt to evince 
that it has not been suspended upon the slender thrend of 
fashion and caprice, but Iwnud to the human heart by every 
fie of sympathetic approbatimi. 

But though these masters should be studied, tbey should 
not be servilely .followed. The student, instead of treading 
in their footsteps, should only keep the same road. He 
should endeavour to invent on their principles and way of 
thinking; he should possess himself with their spirit; be 
should consider how they would treat his subject, and should 
work himself into a belief that they are to see and criticise ■ 
his picture when completed. Every attempt of this kind 
will rouse bis powers. 

Whenever a story is circalated, ve form a pic- 
ture ia our mind of the action and expressioB ofthe 
persons etoptoyed. The powei of represL'nting this 
mental picture on caavas is called invention in a 
painter. 
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Ib OMMBccptim »r thk ideal pictara, all the littki eii>- 
cnmstanoes are contrived bo QtwX tiie; strike the apeotator no 
more than tbej did tho artist in his conception trf the alory. 
Thai there mual be a principal object, receivini^ the principal 
ftiaas of li(;ht of riiadow ; ami tHongh a aecoad and tnrd 
nmip maj be added, with a teooDd atid ikird mau oT li^l, 
Siej are all kept subordinate, not to come in competition 
witfa the principal 

Simplicity is of the first importaiKse in the detMU' 
or compoeition of a picture. The story should be 
4i»tittctly told, aad uoEhiDg iutxoduced but what 
is necessary. 

Expression of the passiotu is amuDg the most 
difficult and imt^ortant of the higher hraucbes of 
the art. 

It it not cDODgli to ddineate exquisite fbimi, to ^ve them 
gracefal attitudes, and compose tfi cm well together; theii 
actions mnst be expressed, their conntenances mnst indicate 
the state of tli^ir minds ; they must appear to feel, to tUnk, 
Uld to be stepping out of tliBcanTHS. 

la fits of anger, the face reddens, tbe muscles of 
the iips puff out, the eyes sparkle ; ob tbe contrary, 
in m^ncboly, the eyes grow motionless and dead, 
the face pale, and the lips sink in. This leads as to 
Apeak of the colouring, which must be regulated by 
the same general principles as the composition. . 
Avoid gaudiuess and glare; l$t quietness and sim- 
plicity reign through the whole work. In land- 
scapes, distinct and unbroken colonrs, such as green 
or red, are seldom admissible; the tints must he 
varied and broken. In historical subjects, distinct 
eolours are employed, but so placed with respect to 
each other, that the effect of the whole is perfectly 
harmonious in a good painting. 

To dispose the drapery forms a considerable 
part of the painter's study. To make it natural is a 
mere mechanical operation, requiring neither genius 
nor taste; where to dispose it so that tbe folds shall 
have an easy communication, and gracefully follow 
each other so as to took like the effect of chance. 
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ahd yet to shew the fi^^to tbe ntmost a^TUitAge' 

requires the nicest juagment. 

In the higher sty]e of painting, the difTerence in 
the materials of which the drapery is composed is 
never remarked; it is simple drapery and nothing 
more. 

When a boy, possessed of good talents, has a 
strong passion for the arts, noUiing will restraia 
him, and there can' he little fear of his doing well, 
if suffered to follow the bent of his iDclioatiDn ; 
without this, nothing should induce him to engage 
in a profession so ardnons, and which requires such 
unwearied application. By the rules of perspective 
be may learn to draw correct outlines of buildings, 
and regular objects ; but to form fine pictures, which 
shall afiect the mind, is an art that requires genius^ 
taste, soul, and i»tW. 

" There is ono precept," observes Sir JomUA REYitoLoy, 
" in which 1 shall be opposed only by tiie vain, the Igotvant, 
and thcidle. I am not Hfrai4 that 1 shall repeat it too often. 
You must have no dependence on your own genius. Ifyuu 
have great talents, industry will Improve them : if yon have 
moderate abilities, industry will supply their deficiency. 
Nothing is denied to well-directed laboni; nothing is io be* 
obtained without it. Not to enter into metaphysical dis> 
cussious on the nature or essence of genins, I will venture to 
asaert, that oEsidaity unabated by difficulties, and a disposi- 
tion eagerly directed to theobject of its pursuit, will produce 
effects similar to those which some call the result of wttnral 
powtTi. Though a man cannot at all times, and in alt places, 
paint or draw, yet the mind can prepare itself by laying in 
proper materials, at all times and in all places. 

" 1 cannot help imagining that I see a promising f oung 
painter, equally vigilant, whether at home or abroad, in the 
streets or in the Relds. Every abject that presents itself is 
to him a lesson. He regards alt Nature with a view to his 
profession, and combines her beauties, or corrects her de- 
feels. He examines the countenances of men nnder the in- 
fluence of passion, and often catches the most pleasing hints 
tiatn subjects of turbulence or deformity. Even bad pictures 
themselves supply him with nsefut documents ; and, as Leo- 
NAano DA V|NC1 has observed, he improves upon the fanci- 
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fill imagei lliat are lometimea seen in the fire, or are kcci- 
dentallj sketcbed upon a discoloured wall. 

" Tlie artist who has his mtnd thus filled with ideas, ttnd 
hia haad made expert by practice, works with ease and 
readiness ; whilst he who woald have yon believe that he n 
waiting for the inspiration of genius, is in reality at a Iom 
how to begin, and is at lajt delivered of his monsters with 
difGcult; and pain." 

" What then," exclaims the inimitable Gessk tR, " mast be 
the fate of those who do not join an inflexible labour to att 
hftbitnal meditation! Let the artist who despises or n^lects 
Ibeae important means, make no pretension to the recom- 
pense due to active and sensible minds. There is no repu- 
.tation for him, to whom a taste tor hii art does not become 
bis ruling' passion ; to whum the hours lie employs in its cuI' 
tiration, are not the most delicious of liii life ; to whom the 
study of it does not c<»istitnte his real existence and his pri- 
mary happiness ; to whom the society of artists ia not, of all 
others, the most pleasing ; to him whose watcbinga, or dreams 
in the night, are not occupied with the ideas of his art; who 
in the morning does not fly with fresh transport to hts 
painting-room. But, of all oUiers, unhappy ia he who de- 
scends to flatter the corrupt taste of the age in which ho 
lives; who delights himself with applanded trilles ; wha 
does not laboar for true glory, and the admiration of pos- 
terity. Never will he be admired by it; bis name will never 
be repeated : bis works wilt never fire the imagination 
■or touch the hearts of those fortunate mortals who che- 
rish the arts, who honour their favourites, luid search after 
their works." 



SECTION IV. 

LANDSCAPE UftAWlKO. 

45. This delightful branch of the fine arts has become 
now very fashionable ; a circnm stance which per- 
haps inaj be chiefly owing to the ease with which 
proficiency ia it may be obtained, compared with 
the application necessary in the stady of the fignre. 
But the latter always stand pre-eminent, aa the pas- 
sions, and their effects upon mankind, form the 
noblest subjects for the pencil. However, the 
representation of beautiful natural scenes, or of thv 
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dements in commotion, have a poworfnl ioflQence 
over the mind, to tranquillize its ideas, or excite 
terror uid astonisbment. 

The difficulties in this art are nnt to be nnderralned ; 
HDceK high de^rree orexcelleDte reqairessfainiliaracduaint- 
fiace wiUi nature, ^aJned by assiduity in r-opy'otg all her d6- 
taiii faithfuHy, but with the Bpirit and imagination of the 

Landscapes may be considered as faithful detineit' 
tions or portraits of places, which are called Topo- 
graphical landscape; or as prodactions of fancy, 
in which the artist has selected, like Milton in his 
Garden of Eden, the beauties of various parts, and 
combined them into a perfect whole. 

In drawing topographical representatioDS, tiie 
strictest attention is paid to tmth in those objects 
which form the subject of the picture. In monn- 
teinons countries the artist must be a geologist, and 
among biiildiiigs. an architect and antiquarian. His 
business is with facts ! and copying nature, his 
taste, as an artist, should confine him to the point of 
view most proper to give an impressive and charac- . 
teristic representation of bis object; to select, among 
the many parts, such as formreal character; and to 
reject as ineffective, all those circumstancea which 
only crowd and confnse, without tending to the 
general effect. To give, therefore, a faithful, judi- 
cious, and striking view of a place is no mean task, 
and requires a knowledge of the highest principles 
of art. 

After a sketch hus been made Trom nature, the artist ninst 
eompose it inlo a picture ; or invent a tky, foregruiind, and 
figarcB, to combine with tlie principnl object, and complete 
its character as a wbotc. Some artists have the foreground 
taken from Ihe spot where the sketch is mftde, and put into 
the picture without aiteratiau ; but the foreground Tre- 
(]ueutly forma no part of tlie character of the scene, and is 
often snch .is to render it unSl for picturesque composition. 
. Atttntioti must be paid to tlie nature of the place, it is not 
torroct to depart so far from tmth as to introduce tali tren 
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to a ftmgroand to a piace enlircl; barren ; nor kdcM and 
streams in places deprived of moiKture. Such licencu are 
imprapei when the chaiscler of a country is gives. 

Nor ought the artisl to hesitale, if it shoald happen 
ttat the nature of the grdnnd ia unfit for the composition of 
hhi pictnre, anit ir he finds that bj moving a few paci^i the 
fbiegroand woald be improved. Should he meet with ground 
still farther olf that answers his purpose better, he shonid 
not, hy a loo scrnpalous attenliuu to locality, lose an oppOT' 
timity of enriching bis picture. The resemblance or iikeneaa 
of the place is not at atl injured, but improved by this prac- 
iice : in moving about, our Toreground varies every minute; 
we can have, thererorc, only a general recollection of it. In 
a word, the Ibregronnd in our mental picture is composed of 
the p&rta of several. 

The poetical artiit, wbo, by selecting and oom- 
bining, tbrms scenes perhaps superior to wfaat are 
generally met vitii in nature, enjoys the full scope of 
bis genius, yet he must not exceed the bounds of 
probability. He will most generally please if he 
mtrodnce some circumstances that give a strong 
degree of truth and nature to his oompositioDB. 

In this high walk of the art, few rnle» can be laid down. 
Every artist has bis ovriv ideas of perfection in the grand styk 
of landscape ; few have attempted, still fewer have sue- 
ceeded; and it is difficult to point out productions as models. 
The works of PoussiN, Caiucchi. Titian, and other masters 
of the Italian schools, furnish many useful bints ; but in 
stndying tliem the student must not become an imitator and 
mannerist ; losing sight of nature, the contemplation of 
which alone will stamp his cnmposltioas with originality, 

la learning to draw landscapes, some masters re- 
commend the copying good drawings before recoDrse 
be had to natute ; as general notions of the art must 
be acquired, and a certain facility in execution, and 
-the ose of material before nature be attempted. But 
it is of importance here that what he copies jSraf, 
should be excellent; it is absurd to imagine that in- 
different drawings will have any other effect than to 
give a bad taste. 

In choosing drawings to copy for beginners, select those )h. 
whiA the mitbnes or forms of the objects are distinctly and 
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emrectlf drawn, not those in -wiaiAitt good effect ouljr bMb««|i 
aimed at. The flist tbiu^ to be studied, is to express with tbe 
black-lead pencil decidedly and truly, tlie formB of objects.; 
tiJI this is attained, no attempt should be miule at finiHMn;. 

Black-lead is the mnst useful material for drawing the ot^ 
lines of laadscapes. They should be executed with Ihis alone, 
and not gone over afterwards with a pen, which gives ui ap- 
pearance of harshuesa. 

Indian iuk should be used for the shadows till the stndent 
has very considerably advanced, nor till then should colours 
be used. Beginners always desirous of producing pictures 
andmakingcoloureddtawings; must first learn todrawfojims 
correctly; next, tbe mode nf shadowing objects truly ; then 
the ^neral light and shadow of a drawing, and with this good 
composition. This is best learned by using black-lead, black' 
chalk, white-chalk, Indian-ink, separately or combined, ao- 



Colonrs should be used vith cantibD and judg- 
ment, as nothing is 30 dismasting as to see dravises 
where the reds, greens, and blues, are laid on with- 
ont regard to harmony. Those who execute these 
vile daubings, say that nothing can be greenn than 
grass, Dor bluer than the sky ; but I^ature employs a 
multitude of little shadows, and a variety of difTerent 
tints intermixed with her colours, so that the harsh- 
ness of the original colour is corrected, and the ef- 
fect of the whole very far from a raw and distinct 
design laid od paper. 

Though we should have recoome to Nature in preference 
toany master, for the sindy of colouring, itreqalres jndgment 
to know what part of Nature is to be studied, and what is to 
be avoided ; for In Nature herself, there are parts which ta 
copy would domore harm than good. In colouring, the stu- 
dent must examine, with attention, the appearance of old 
walls, broken by time and signed by the weather, old thalcb, 
old tiles, rotted wood ; and objects covered with moss, stains 
and lints of varions kinds ; here all that is most perfect and 
harmonions in colouring i* to be copied, with every possible 
care, new buildings, new railing, and objects of an uniform 
colour, are to be avoided as bad. All the great masters, who 
have excelled in this part of the art, have adopted this prao- 
tice. In short, after learning the first principles of drawing, 
lie cannot too soon have reconrae to Nature, from wbtun ba 
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will obfwn the materiala nf eiicelleDce, in a ){realer defrer 
thtiii frcHD the fint master!. As the study of tliese will aWidfe, 
it shoald %o haiid Id hand with that ofNature. The fewer co- 
lonrs used in drawing, the betttr; since harmony is therebj' 
most easily preserved: and by the mixture ofa few, every po»- 
aible tint in nature may be given to her copy. 

The primitive colours consist only of three, red, 
blue, and yellow ; so that all the variety of tints In 
Natare, is formed by the mixture of these in v^ous 
proportions. And had we pigments of these colours 
perfectly pure, 'we should have no occasion for more ; 
bat this is not the case, and therefore we have re- 
course to materials of other broken tints. The co- 
loors most useful in drawing landscapes in water-co- 
lonrs, are lake, indigo, Prussian-blue, gamboge, light 
red, yelloK-ochre, burnt terra Sienna, burnt umotr, 
and Cologne earth. 

The water-colours are those mixed witb gum, and made up 
into cakes, to be osed by rubbiag upon a ti^, oa ludiaD-ink. ib 
■ued. 

In picluresfue subjects, as cottases and rustic 
scenery, straight lines must be avoided, and evwy 
thing regular and formal. In general, all that is 
old and broken, as affording more variety, is prefer- 
able to what is new. Old thatch, old tiles, old plai^ 
ter, old fencing, are picturesqtu, and fit for the pei». 
cil; the same species of objects, when new and gd- 
tire, ore stiff and formal. An old honae, broken down 
and minons, bulging out in s(mie parts, and the 
whole stained and tinted with chaste and harmonioQs 
colours by the hand of time, is preferable, for a pic- 
tare, to any new building. 

An old worn-out cart-hotse is a fitter animal to draw from, 
and a finer subject for the pencil, thanasle^ poney; and an 
MS, with a rough coat, is more picturesque, than tbe same 
animal well brushed and dean. In short, every thing amootlv 
cleair, and new, is uol picttirtiqae, those objects only are fif 
stBdies for a painter which have suffered from accident and 
time. 

In snbjects that are msRiiificent, as newly erected buildings, 
titiei, itreeti, be. straight lines are often necessary and pto. 
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46. Mechanical drawing is the application of geo* 
metrical rales to the varloos branches of this fine art. 
In receiving instructions for the study of mechanica] 
drawing, the sludent must pay attention to every pai^ 
ticular branch of his art, to which he wishes to apply 
himself. 

SboDld cimumafances lead him to stod; arcliiteotnrc, nu- 
ohinery, or the deliiieniion of regular objects, be miut then 
begin hy learning- geometr; and perspective, scieacea wliicb 
afford him the only means of drawing with accnracy. Hemmt 
nextleom tn draw plans, elevations, sections orbaildings,a>id 
an the architectural moatdlnga and ornament which ombel- 
iiih these bnildingi. An acqaaintance fi'ilb architeotoral 
ipoaldijigs is necegsnry, even if lie wish only to draw roacbi- 
neiTj or mccbaDical sjiparalufl ; for mouldings borrowedfirom 
architecture are used in all kinds of farniture, machine!, and 
avery species of apparatus. The Btadcnl, who i« not well M- 
qnaint^ with the turins of the*e little ornauiGiits and parta, 
will continaally be puszled in drawing theuL 

Drawing hy geometrical rules, being nothing moM 
than mecManical drawing, genins or taste has no- 
tbiiig to do with its various processes. It is eu art 
wholly mechanical, which, like writing, may be ao- 
qaired by persons of very moderate talents. But this 
branch of drawing is a oseful rather than an orna- 
mental art It should therefore be learned by all 
persons, since it answers the same purpose as wri. 
ting, bnt maoh more perfectly wherever it is appli- 
cable. 

This is particularly striking in drawings of apparatns, and 
BtacliiQery. All written deieription* of thoao objects aro In- 
perioct ; whereat a drawing conveys, at a svgle glanoe, non 
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iirfbntiKfisn Oiin can b« ^Tcn bj wonb. In short, tfrisbrnMh 
oTUmi Ml shonld iHwajs Torm a part nf common schoot-^dn- 
cation, in tlie same manner an writing, and tbose Klio aiv 
Mmcemed in the rnanag-ement of oursemiimries, and neglect 
to Mstriicl all their napils, wiltiout exception, in the practice 
«f RKcfaaiiical drsinng do not perform tfaeir duty to society. 

TJie rules of geometry aad perspective teach us 
not only to draw«oiTectly the outlines of reguhir ob- 
jects, bat even the foms and inteosily of the varions 
parts of the shadows of such objects may be fonnd 
by certain invariable rules, founded upon Ute prin- 
ciples of the incidence ^d reflection of the rays of 
light. According to these rales should all geometri- 
cal drawings be shadowed. 

Tltc writings of raj worthj friend Mr. Peter Nicbolaon u« 
die only works whidi have merited the public sanution on 
theaDl>ject of mechanical dr&wing. 

THE MECHANICAL MBANS OF COPYinC 
DRAWINGS^ 

47. There are various methods by which those igno- 
rant of drawing, may copy very accurately the ontlines 
of pictures, these methods are often useful even to 
those who can draw, and to engravers, when expedi' 
tion or accuracy is required ; but none of them should 
be used by young people learning to draw. 

48. To draw by the Camera Ohacura> 

The Camera Obscura is an optical machine, which, 
tised in a darkened chamber, so that the light com- 
ing only through a double convex lens, represents the 
opposite objects inverted upon any white matter 
placed in the focus of the glass, 

A cameia obsniira may be made by pliicing a convex glass 
inaholeofawinduwsliutleritlieD, if the room be darkened k> 
that no light can enter but what comes throuj^h the gl^s, the 
pielures ul' all the objects (as Gelds, trees, buildings, ataa, cat- 
tle, &(i.)oD tlieoottide, will be shewn in an inverted order, on 
a white paper, placed in the fooos of the glass ; and will afiord 
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a most beaatiful and perfect piec« or perapecfife orlandocMptf 
of whatever is before the gUss : «apeciallj' if the sun diiDe 
upoD the objects. 

Portable cumeru ma; be boacht, to reptesent objects upon 
a pi^T Uid flat, which is niacn more cooveuieitt for draw- 
iag. The sidei of the box are m^e to fold aud shut up like 
abook. To view tfaepicture, the face is applied to an opra- 
ing made for that pnrpoie, aiid for tracing, the hand is put 
tfarougfa a clotb sleeve, fastened to another Qpeniag-. 

A mahogany framed head with mirrorB and lenses, suitable 
to Uie distance from about six to nine feet, is sometimes made 
tobe applied to theroof of ahonse commanding anexlensiTe 
prospeet: the head being connived to turn round in a hori- 
zontal direction. This instrument can, b; any iutelligeat 
carpenter, be casilj applied to the roof, to be put in and taken 
out ORcasionaliy. A round table, of about three feet in dia* 
meter, with a screw pillar to raise or depress its surface for 
aitjuiting it propeiiy, according to the focal distance of the 
lem, or distances of the objects, willbe necessary. Its surface 
should not be flat, but curved to the segment of a sphere, ac* 
cording to the focus ef the lens and distance ofthe objects. 
The representation of distaBt objects in this manner will afford 
tbe highest pleasure and entertainment : and if objects inmo- 
tioD, such as carriages, horses, ships, &g. favourably illnmi- 
naled b? the sun, present themselves, their pictnies wtll be 
formed in tbe most extjulsite tnanner, 

49. To trace against the JAghi, 
Lay a piece of wbite paper over the face side of the 
drawing you wish to copy, and hold it against one of 
the panes of the window, or have a paneof glaas pnt 
in a frame, and fitted np like a mnsic-stand with a 
candle behind it. Lay your paper over the dmwing^ 
and yon will find all the Unes of the original distinctly 
through it, by this means you can easily trace them 
with a pen or black-lead pencil. 

50. To make Tracing-paper. 

Mix together equal parts of oil of turpentine and 

drying-oil, rab it with a rag evenly over some fan, or 

tissue paper. Let the paper drjj for a day or two, 

and it will be fit for use. Lay this over the print or 

, drawing you wish to copy, and you will see every 
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line so distinctly throngh it, that yoa can go over 
them all with a black-lead pencil. If yoa -wish to 
trace in ink, mix a little ox s gall with the ink, to 
make the paper take it, which it would not other- 
wise do from the oil. 

51. To make damp-paper. 

Take some bard soap, which mix with lamp- 
black and water, to the consistence of a jelly ; with 
this bmsh over one side of yoar paper, and let it dry. 

When yoa Udc it, pat it between two sheets of olean paper, 
with its Liack side downwards, with ft pin, or stick baving ft 
sbarp point, draw or write lipon the ntean paper; where the 
tracer has touched, there will be an impretwion apon the 
lowermost sheet of paper, as if it had been done with a pen. 
Camp-paper maj be made of an; colour, by mixing with (ho 
io^>, black-lead, iermillion,&c, 

52. StetwiKng. 
Lay the drawing yoa wish to copy over a sheet of 
paper, with a pin or needle prick all the outlines 
throngh both the papers. Then lay the clean paper 
with the holes made in it, upon the paper you wish to 
have the design tranferred to, and dust it over with a 
smtdl muslin bag, of which powdered charcoal will 
penetrate through the holes, and leave a correbt 
copy ef the original u[ton the paper. This pricked 
paper will do again for any number of copies. It is 
recy nsefal for ladies who work flowers upon muslin. 

58. To enlarge or contract Drawing by proportional 
Squares. 
Divide the margins of your original drawiog with 
a pair of compasses into any number of equal parts, 
ai^ rule tines with a black- leadpencil from side to 
ude and from top to bottom. Then divide your pa- 
per into the same number of squares, either larger or 
less, as yon' enlarge or contract it. Place now your 
original before you, draw square by square the sevo- 



,,c;,x,xL' 



M ^m Arts. 

ral parts, obserriDg to make tbe parls of Uie ^are 
you we drawing: f^ in the satne part of the u^iax&t 
in the copy «s it doed in yoor original. To prercat 
miatakea, aamber Uie squares oi'both the original aod 
copy. This is used by enfp'avers. 

To prevent Ihe Decessity of faliag acroMthe original, which 
'inwHne cases maj injure it, take a pane of crown glasi, and 
divide i(s sides into equal parts : from eacii division drav liaea 
acTOM the g;lass with lam[)-b1evk, fp'Of "(I >>'itfa gum-water, 
iriiichWill divide tbe g)M8 into squares; la; Ihe g;la*su{H>R 
the origuul )o« wish to copy, draw ibe naie nanlMr of 
squares upon your paper, proceed to ciipy into e&ch square on 
fonr paper what appears behind each corresponding square 
of the glass, Instead of a glass, an open frame, wilh threEids 
■tretched across, wUI answer the same paryose. 

54. The PoBtagraph. 
This is an instrument by means of which we nwy 
eopy, enlarge or reduce the the outlines of any print 
or drawing, and as a mathematical iostrnment, it is 
extremely useful for copying plans, maps, and other 
complicated figures. 



SECTION VI. 

OF THE rAIDTlNO OF TRANSPARENCtes, &C. 

65. The effect of this species of painting, which has 
lately become fashionable, not a modem invention, is 
pleasing, if managed with judgment, particularly in 
fire and moon-lights, where brilliaQcy of light and 
strength of shade are desirable. The great. expence 
of stained glafis, and the risk of keeping it secure, 
precludes its use in ornamenting rooms generally ; 
but transparencies form a good substitute at a small 
flxpence. 

The paper n^on which yoa paint is fixed JD a itrtinlnfc 
frame, to place it between yon and Ihe tight, in the progren of 
your work. After traoiu;; in your design, the colonrs are laid 
oniathe ninal method of alunoddnningi. When the tiata 
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■n fot In, Toa place four pictnre Bgalnsl tbe window, to 
Btrenfthea the abadows, wim Indian ink, or cotours, as tbe 
effect requires, lajing Ilie eoloars loiiietimes on biith sides of 
the paper, to -give force of expression and depib of sbade. Tbe 
last touclies fnr giving ilrength to shadowB and rorms, are 
done with ivory or lamp-black, prepared wiifa ^m-water, no 
plgmeatbeing so opaque and cspaiileoripving slreogth aad 



When the piotare isfioished, and perfectly dry, every part 
baring received itsdeptb of colour and brilliancy, yon tonch 
TBTj carefully on bodi sides tliose parts deaigned to be 
brigbteat, as the moon and fire, and tbose ports reqairing- teaa 
brigtitBess only ononesIde,witb a varuiabmadeby diss«>ltin|; 
one part of gum mastic and one of Canada balsam, in two 
parts of rectified spirits of turpentine: or mastic varnish alone 
will answer the purpose. De cautions, however, with the var- 
mah, as it is apt to spread. When the vaminh is dry, yon tint 
tbe flame wiut red lead and gamboge, Bligblly tingng tba 
saoke next llie flame : the moon mutt not be tinted with €<>• 

Ground-glass is ako a good substance to paint 
npon for fransparencies. Ifyoa touch any part with 
varDish, that part will become transparent ; and the 
rest maj be painted in oil colours, thinned with spi- 
rits of tnrpentine, or vannsh. 

To paint npon linen or silk, it is first done over 
vith isinglass «zO, and then painted nith distemper 
or oil coloors. 

In transparencies, mnch depends upon the choice of the 
sabject, none beii^ »o adapted to this species of efTect as 
gloomy golbio ruins, antique towers, pointed turrets, and . 
dark battlements, which finely contrast with "the pale nioon." 
The moon's rays passing through ruined windows, half 
efaoaked with ivy, and fires amongst the clustering pillars and 
broken monuments of the choir, round which are Ggiures of 
banditti, whose haggard faces catch the reflecting light: af- 
ford a peculiarity of cETcct, unequalled in any other species of 
painting. Internal views of cathedrals also, with staiued glass 
windows, have a beantiAil effect in transparencies, 

Tbe great point here is a happy coineiclence between the 
mbject and the effect produced. The light must not be too 
liear thu moon, as its glare would tend to injure her pate silrer 
ligbt i those parti which arenot interesling must be kept in an 
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UDdistingniihablt' gloom, and where the principal liglit ia.Uiey 
must be marked will] precisioD. Groups of figures should be 
well contrasted ; those in shadow crossing; those in iight, tbe 
opposition of light against shade giTing effect to the whole. 

fiC Crayon Painting. This branch of the art, is 
a very ioferior mode of painting, being only adapted 
Tor portraits, and of BO perishable a nature, that the 
talents of eminent artists shoald never be employed 
in it. Tliose who are desirous of attempting it,, may 
easily procure crayons ready prepared ; and there is 
nothing particalu in their nse, that nay not easily 
be acquired by persons acquainted with the princi- 
ples ofd rawing. 

57. Glass Painting is performed by stoning it in a 
similar way to enamel painting, or by asing opaqne 
colours. The painters, as well as sculptors, of the 
Anglo-Saxon ages, were chiefly employed in work- 
ing for the chnn^ by drawing pictures of oar Sa- 
viour, the Virgin Mary, the apostles, and other 
saints. 

The first pictures used in this island, for the (WDunent of 
the Anglo-Saxon chnrches, were brought from Rome. But 
as the expence of bringinK them all from the continent was 
Itensibly frit, such of the English, particularly of the clergj, 
as had a tftste for painting, applied to that art, in order to 
faroish Iheir own churches with these admired ornament*; 
and some of these ingeoioas men were even acquainted with 
the art of paintingon glass. The art whs revived inonr own 
country durli)g the eighteenth centniy, and bronghl hy Bri- 
tish artists to as great, if not greater, perfection, than it ever 
before obtained. In effecting, this revival, the celebrated 
•/fmu was much distinguished. The finest specimens ofhis 
talents in painting on glass, are some copies from West, in 
ihe windows of St. George's Chapel at Windsor; and from 
Reynolds, at New College Chapel, Oxford. 

58. Mosaic Painting. In the Chapel of St. John, be- 
longing to the chnrct ofSt, Roque, arepreserved those 
monnments of Mosaic painting, which have so long 
leen admired for simplicity and correctness of de- 
sign ; for the imagination displayed in their composi- 
tion, and for the brilliancy and chasteness of their 
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esecntion. The subjects of these pictarfli, vhich 
hav-e. given celebrity to eae of the most miserable 
looking ^aildings in Lisbon, >are the Baptism of 
Christ by St. Joha, the Aoiiuiiciatioi], and the Pen- 
tecost iin the two foianer, it is scarcely possible to do 
justice to thecbaracler and expression which is pre- 
served in the different featares and fignres of which 
they are composed. 

Tbe modeit enftuuBMD of the Virgin, asahe turns from 
tbe sltkT, where she has been praying, to roceire tbe connnn- 
nication of the engel ; tbe liuniiUty of Christ; and the awe 
and respect exprestedby Ihe face of St John, nhicb seems to 
spemk that he i» indeed bBplizinf; one " Whose shoe's tntcltet 
he was not wortliy to anloose," mixed with the hi|,Hi -sense 
which lie still retains of the sacred hononrof being Uie" Mes- 
senger to prepare the nav before liim," merit the highest eu- 
to^Hm ; while the dispoiifion of the many fF?nres wliich fill 
np the awkward subject rif'ttH! Pentecost, and the variety of 
expression icFca>ted upon -different I'eaturea by tiie same senti< 
nunt, excites nearly an equal degree of admiration. The 
diaro-icnro of these paintings, and the unity of their colour- 
ing, is so well preseiTed, that one would not believe they were 
executed in Innsaic until, by the help ofa ladder, he had a 
tangible aecertarnment of Ihe fkct. lliey are the production 
of jmtt; and are valued bythe Mars of Saint Roqae at 
the emirmons and enaggerated sum of three million crvtadat, 
TTicse friars Uess themselves that the difficalty of the opera- 
ration liad retarded the intentions of the French to remove 
tbem before they were themselves obliged to quit the cHy. 
liese paintings are ranged round a nmnll Chapel of St. Jt^m, 
which occupies a recess in the great aisle of the church. The 
floor is also of Mosaic, and very finely executed. The altar 
beneath them is a magnificent composition of cornelian, lapis 
lazulij amethyst, and alabiuter, covered wilh a profiisiun of 
nlver ornanientsi bnt, magnificent as are these appendages,, 
they «an scarcely aitraet the «ye«f good taste from Ihe pic- 
tures above them. This church jiossesses another splendid 
specimen of art in a fine bas-reliet^ representing a aacriUce of 
incen»e to the Lamb, execoted in solid silver, upon a ground 
ot lapis laxuti, the f^me atid«OrnicB being also ofsolid silver ; 
to thb the raonka have attaahed the value of three hundred 
tbousand crowns ; a sum, a little more in nnison with proba- 
bility than the other, bnt s1ill-great|y exaggerated, althoogU 
Ihedbildren and animal are of the size of nature. 
VOL. H. I' 
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perfbnued vitii ooloiirs mixed with aiae or -whites of 
9ggs, or any glntiaons sabstanoe, and laid on paper, 
Uden, ailk, board, or vail. Iftfaeoolonrs are mixed 
vith any gtalinoDB «i mictoooB matter, instead ttf-ral, 
it is said to be done in distemper. The cartoons at 
Wind s<tf, and, in ^neral.tJieBeeneg of theatres, ate 
painted in this manner. 

60. Hjfdaric Pamtincf, was invented by M. Yinieent, 
ofMoDtpetit, but it is little knoVn. It tak^es id 
nalne from two Greek words, signifying oil and 
walsr, both these liquids being employed in its exe- 
cution. Tbead vantages of this invention are,ttiatthe 
artist is enabled to give a hig^ finish to small figares in 
oil — to add to the mellowness of oil-painting, the 
greatest beauty of water colours in miniature ; and, to 
do this, so that it appears like a ku^o picture viewed 
throu^ a diminiBfaing; glass. 

61. Enamel Painting is peffonned on piaffes of gold, 
silver, or copper, witn certain metallic or earthy cit- 
louTB, melted by intense heat. Fine enaineUing 
flhotdd only be practised od plates of goM. Nor 
mnstfbe plate be madeR»t; Asintliatcn»e, theeoa~ 
mel cracks ; but in the form of & watch-glass, and not 
too thick. The plate being well forged, the opero- 
tioH $s bef:iHi by laying on a coat ef white enamel ob 
both sides, whitt prevents the metal from blistering, 
^d this first layer serves for the gronnd of the other 
colourS' The plate being prepared, the subject to 
be punted is drawn with red vitriol, mixed with oil 
of spike, maiking all parts of the iiesign lightiy with 
a pencil. The colours, wbich are previously gronnd 
with water, Extremely fine, in a mortar of agate, and 
BUKed with oil of spike, are laid on. The paintiag 
is afterwards gently dried over a slow fire to evapo- 
rttte tiie oil, and the cokmrs m^ted to incorporate 
them witii the enamel ; making the plate red- hot. Any 
part of the painting effaced^ is passed ovier agwn. 
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stren^beMng the sIuuIm md colear, cotnHittinff ft 
i^wB to the fireiaBil ■dHSBB/e po «l e 4tilUli&worliia 
Msbed. Itn* fUMting is emplo^ in oiidaftire. 

'BkkiAL pMsMsM «n Ok ]^n)p«)(fes of^am, except its 
tru^MWKy. Tke tasii-ctf «nMid» is a fUfe ^rjisial ^ws 
or (rit, ^onnd together witfa-aAiie loalxoflead findiin, with 
the aiMiHoB of a smuJi prepurtioD of the wMte salt of Uttnt. 
neseform tltepriacipnl ingredients of>all cnmnel^ which we 
made b; adding pulverized citlauis, audtltarou^y iauijepft- 
ratiog the i^ole in a farnace. £ira.m«ls are used to caiuit«i^ 
ftit or imitate precious stones a« welJ as for paintiaji;; or -by 
enamcDers and artists working in gold, silver, ^ad^^otliermo- 
tals. That used b}' jewellers is brought chiefly from >'eiiice, 
nr Holland, in cajces. 

^. la Encaatlic Faulting, vhichwMUSedhy i[\c 
ancieats, Tvai was employed to give a gloss to Ihe 
colours, and to preserve them from iiunry. The lurt 
was restored by Count Caylus, in 1753. The wood, 
or olotb, stretched on a Jrame, ia nibbed o\-«r wit^ 
bees' wax, being at the same time held ever, or be- 
fore) a fire, at such distance that the wax may gra- 
dually melt, while it is rubbed on. It mast diffuse 
itsfsa, peiieb«te t}ie body, and £U the texture «f the 
c\otb, which, wben cool, is fit:to be lued. Bnt t» 
make th6 colours, wUch are ground in water, adheiw 
to tbe wax, the whole surface is first rubbed over 
with Spanish chalk, or while, the coloars are then 
applied. Wben the picture is dfy, it is put near 
the fire, by which the wax ismelted, and the colours 
absorbed. They are not liable to fade or ohai^; 
no damp or corrosive si^tance can aSetA the«( 
they have no tendency to crack ; and, if by accident 
they receive ii^ury, they can be easily ^epmred. 

^. i^retcoPainftiu^is perfozme^ on walls, and ^»- 
dores, the weather. It is doae with water-colours 
OD fresh plaist«r j or a wdHaid withmorlar not dry. 
This sort of painting has a great advantage by its »- 
corporatiog with tbemortar, with which it dries,tutd 
is sometimes as durable as the stAcco itself. 
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similar way to enamel peintiag, or by tising opaque 
colours. The puiiitOTs, as well as scnlptorn, of tlie 
Anglo-Saxon ages, were chiefly employed in workmg ' 
for the church, by drawing pictores of our Savionr, 
the Vii^n Mary, the Apostles, aai other Saints. 

The flmt pictures uaed IS Ibis island, for the omoaneiit of the 
Anglo-Saxoa churches, were brought from Rome. But, u the 
expense of britigJDg Ihcm all from the contiDeDt.wu aenilbly 
felt, such of the English, puiicularly of the clergf, u bad » 
taste for painting, applied to that art, in order to liiniiah their 
own churcheB with tiiese admired orn amenta ; and some of 
these ingenious men wer« even acquainted with the art of 
painting on gltjis. Tbe art nas revised in our own country 
duriDg Ihe eizliteenth century, and brought bj British artlBls 
to as great, (f not ftreater, peitection, than it ever before 
obtaJned. In effecting this revival, the celriirated Jenat 
was diHtingnished. The finest specimens of his talents in 
painting on glass, are some copies from West, in the iiipr 
dons of St. George's Chapel at Windsor; and from Reynolds, 
at New College Chapel, Oxford. 

jSA.ilftniafurePatnftnytsofTcryancient date, add 
is practised either on vellum or ivory: the colours 
are prepared with water or gam. It is of all others 
the most delicate and tedious in its process, being 
performed wholly with the point of the pencil. It is 
only fitted for works of a small size, and must be 
viewed near. There are no subjects so well calculated 
for Miniatures, as the paintings of the old masters. 

66. Imitation of Pictures in Needle-wort. This is 
an art, which has, within a few years, surpassed tbe 
most renowned productions of fbrmor ages. Tbe 
needle, in the bands of Hits Linwood, has become a 
formidable rival «f the pencil ; the pieces abe bas 
wrought fartranscend all preceding attempts, botJi in 
number and excellence. Nor is less praise due to 
Miss Thomson, for her matchless exhibition of 
paintittcfsin wool. Bnt this is an art in which every 
Udy now strives to excel. The subject is first painted 
opOD a piece flf cloth stretched on a-frame, and then 
sewed with party-coloured worsted, till it acquires 
the tone of tne uairing. But these pictnres snonld 
always be hong so that fte li^t may fall perpendi- 
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calariy, not slantiDgiy, on them ; else the stitches 
will appear, and render the surface disagreeable. 

SECTION VII. 

PirNTING IN OIL COLOURS. 

The cMnpooent parts of oil-painting are Inven- 
tion, Composition, Design, Expression, Chiaro- 
scoro, Colouring. 

67. Invention oonsisti in the choice of a subject 
within the scope of the art ; the pitching npon the 
most striking and eaeigettc moment of time for re- 
presentation ; and the discovery and selection of 
such objacts, and incidental circamstancea, aa, com^ 
hmed together, may beat dev elope the story, or aug> 
ment the interest of the piece. The cartoons of Raf- 
faelle now at Hampton Court, furnish a surprising 
example of genius and sagacity io. this part of the 
art. 

68. Composition. In composition, as regards tbe 
general distribution of objects, the piunter contrives 
that tbe spectator may, at the first sight, be struck 
with the gen«^ character of the subject, and com- 
prebend its design. 

This eff^t is moat readily produced by placing without - 
violence or impropriety, essential Ggareii m conspicuous 
places. Besides tlu9 distinctness in Sie general expression 
orthe subject, tbe beauty of tlie compoution depends on the ' 
variety, conn Dclicn, and contrast, displaved in llie distribation 
uf objects; but these most be confonu&ble to the nature of tbe 
subject. 

69. Design. This part of the art is requisite even 
in making the first rough sketch, bnt it is when the 
artist exerts his utmost powers to give proportion, 
beauty of contour, grace and dignity of action and 
deportment to his figures, which constitute the per- 
fection of design, that we can understand this third 
component part of painting. 
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Tba most perfect knowledge of form, luHrever, is net tbc 
onry hrancb of paintiiig, tenned desieii. The art of /ore- 
ihorteningt'nhnthj afimb or a figure, uoughoocupylagonljr 
a diiDiniahed space od the eaDWU,- U rendered in appearatiL'c 
its tiill length, is an indiBpeniible object of Ibe artist's attain- 
racDt. 

70. Expretsion. The distiact exhibition of charac- 
terin the upenwalnbjecbofthe work, or ofasntimenl 
mike cbarM;«eFs or persons represented, requires the 
most consummate skill of tbe art, eembined wvtli » 
tbarongh ksowbdgc eftke pMsinK, akd the power 
of refHeseating^ joilly, their Tarioa» effects oatbe 
aelioQ aad countemime of not. 

Cbiaro-Mura laay bs (Uf ided Ento three part*. In that taat 
tiM first «onnits ineoMnolis^BBicuBbMagtlMfBOTWor 
ol^sets of a c0OfWMlioii n mflttaaw •£ light aed M iha fa . 
as are most pleasing ta tbe mc^ and best ealcnteted for lbs 
just developemeot of tbe Robject. 2. Id assigning to each 
dtject tbe ec^or eoTresponding' to ib respeeliTe place in tbe 
fpoap, and at tbe aamtt tin* oi^klt^ it haraMMiine wiffc lbs 
other colours of tiie picture, 3. In the judicious iotrodMH 
lion of natural accidents, as. stoimj cloud* aocauoninf pwtial 
gleams of light, sunshine, rainbows, fire-light, oiist, Kc.^to 
strenglhen the geo^ttH eSttit and cbaracter of the work. 

CtMuurhg iiMji be divided into tw« pHt». k. Strict at- 
teMioD Must be ^ett to that ia&nitB. Taiietjr of hues with 
which nature distinguishes her forms, agreeaUgi to th« d«wee 
and ipixtuce of the rajs, of tight which their surfaces reflect. 
2. We must stmdy the distrlBution, opposition, and accom- 
paniment of various bnesor tints to prodace tbe most pleasing 
effect to the sight. As there are two sorts of objects, tbn 
natural or real, and the artificial or panted, soi there are 
also two sorts of cohwrs, tbe mUvrel, or that which makes a3i 
the objects in nature visible tAi us, and tbe artiJUial, or that 
which, by B judicious mixture of simple ooloars, Imttatea 
tbOBc vkitiit SK nntnaL 



SECTION VIU. 

OF COLOVHS. 

71. l^E fiillowiiig may be considered a brief ae- 
count of tbe different c»(«rs nied ia draVing and 
painting;. 
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Red Colours are : 
Lakes, TYiis term deDotes those colgurs wbich are 
formed by tLd combination of alumine, or the oxyd 
of tin, with the colourioK. matters of vegetables. 

The lakes chiefly osea ar« red coloars, of dif- 
ferent qualities, according to the baais and colonr- 
ing matter employed ; and are known by the names 
of Carmine, Florence-lake, and Madder-lake, 

72. Carmine, a very rich bright crimson colonr, 
stands well in water. For the preparation of car- 
mine, take fonr ounces of finely^nlverized cochi- 
neal, which pour into four qnarta of rain or dis- 
tilled water, boiled previoosly in a pewier kettle, 
and boil the whole for six miniites; add, during the 
boiUnK, two drachjas of polverized crystajs of tar- 
tar. Eight scrupres of Roman alum, in powder, 
most be then added, and the whole be kept on the 
'&ve one minute longer. 

As soon as tfae ^rou powder Iins sabsided, and the decoo 
tioB becoB)^ clear, decant it into large cylindricsl glasses 
covered over, and kept ondistnrbed tjfi a fine powder is ob- 
served (o Iisve settled at the bottom. Then pour off the 
liqaOT froB) this ponder, which is to be gntdaallj itaricd. 
Fnuntlig li<jnor still coloufad, the restof tbeooIotiriBgnatlei 
mny be separated by the- solution of tin, when it yields a 
cannine little inferioT to the IVirmer. 

73. f7erentine-lak?„ the kind in general ose, and 
known by tbe name of lake is used in water, and 
also in oil, bat does not stand, it is a very beau- 
tifol colour at first, aod there is no substitute that 
will completely answer the purposes of lake. 

The best s4Ht is pr^ared from the sedimeat of coofaineal 
that remans In the ketUo after lOHkinc eqrnune, addinff a 
smtdt quantity of cochineal or Brazil-wood, and precipi- 
tating tbe ooloaring matter with a lolstioD of tin, 

74. Madder-lake, a cototir lately brought into use 
is not so bright and rich a colour as the lasi-mai* 
tioned lakes. It has tiiis valuable advantage, it 
stands much better, and answers many of tbe pur- 
poses of Florence-lake. 
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75- Rose'lake geneTaity cftUed roa»-pUJc, is made 
by a basis of chalx, coloured by Brazil or Campeachy 
wood. It does Dot stand, and is only nsed for 
boas e-miiii ting antt paper-hanging. 

■ 76. Vermillion is a bright scarlet pignienf, f^med 
from sulphur and quicksilver, its brightness,, and 
inctiniog to a crimson hue denotes its goodness.. It 
is a very useful colour in oil, and stands well ; but 
as a water-colour it is apt to- turn bhick. 

77. Red lead or minium, is Tead calcfnecl till it 
acquires a red colour, by exposing if with, a targe 
surface to the fire. It is also made from litharge, 
a calx or oxyd of lead ; but it is not so good as 
when maJe direcdyfrom metalllclead. This colour 
is apt to become brack, both fn water and oil'. It is 
therefore seldom used but for very coarse purposes. 

78. Indian-red is sometimes used instead of lake, 
and it might be useful, bad it not the property of 
appearing stronger after some time. Never use it as 
a wMer colour. laoil this effect does not take place. 

79.. Venetian-red is a native red-ochre, rather ib- 
clining to the scarlet than the crimsoB hue ; it dif- 
fers little irom tKe common Indian-red. It is fooler, 
and chiefly used by house-painters.' 

SO. SpanisA-irown an earthy substance found in the . 
same state in which it is ased ; is nearW of the same 
Colour as Venetian-red, but coarser, it is only nsed 
(brthecommonestpnrposes though it does not change. 

81. Light-red, or bumi-ocXre, is common yellow- 
ochre, heated red-bot, till the colour- changes from 
a yellow to a red. It is an excellent colour, botti ia 
water and oil, having the quality of standing well. 

82. Red-chalk the same substance used for drawing 
en paper, in the manner of a crayon, is very muui 
like light-red, and is used instead of it, for some 
purposes. It stands well, and is used both in water 
and oiL 

83. Burnt Terra di Sienna made by calcining raw 
terra di Sienna till it acquires a red colour, a. icerj 
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rich tint, and much Died, inirater and pil as it stands 
wdi in both. 

Blve Colours. 

84. Ultramarine is prepared from lapia lazuli, by 
calcming and washing it very clean. Wfaen ge- 

- nnine it is the brightest, the most beantifnl of all 
coloarSf and stands well. It is mnch valued and 
ased in oil, and means have been found to levi- 
gate it sufficiently far water-colour drawings. 

85. Ultramarine ashes, the residnum after washing 
the li^is lazuli, in which a portion of the nitrama* 
line still remains is very sabject to be adnlterated, 
and not eo bright as ultramarine, being like that co- 
loar with a tint of red and white in it, yet when ge- 
nuine it stands well. ^ 

86. Pru«£ian-i/ueis iron combined with Prussian 
acid. It is made in the following manner : 

Two parta.of purified ftuA vw intUofttdy Meaded with 
three parts of dned and onely pulTerixed haUaeKt-hhod. The 
maSR is first calcined in a covered crucible, on a moderate fire, 
till no more smoke or flame appear; after Ibis, it ift brongfat 
to a complete, j'ct moderate ignitioB. 

Or equal parts of potuh and finet; powdered coalsi pre- 
pared from bones, horns, cUwa, &o. are mingled, and heated 
in a covered crucible to a moderate redness. 

Bilherof these two calcined masies is, after ceolInK, lisi- 
vatcd with boiling-water, and the tixiTiom filtered. NotUng 
remains now but to make a sotation of one part of green 
vitfiol and two parti gf alum ; and to add to it, while jet 
hot, the above lixivium, httle by little however, and to sepa- 
rate thegreeniBh-blue(H-ecipitate, which then forms, by means 
of a filtre. If aFlerwtirdB a slicht quanttty of ditnted mu- 
riatic acid be afl^ed apon this precipitate, it. ■asomei » 
beautiful dark-blue colour. The operations is terminated 
by cdulconling and drying the pigment thun prepared. 

Pnistan-blue is an estiemely beautiful colour when 
DH^rly prepared, and stands toletably well. Common 
Pn;3«ian-blne U apt to contain some irooi which causes it to 
ton greeaiib of oltve. 

87. Verditer a bine pigment, obtained by adding 
chalk or whitening to the solation of copper in aqua- 
F 5 



I«6 FintArtu 

fbrtis is prepared by &tt reteerB> lAo employ dor 
this pnrpose the solution of copper, whteh' they ob- 
tain m the process t)i pastiDg,^ precipitating silver 
fi:oitt,ai)uaiortt9 by pwles of Qopper. 

eomnoa tciMw is wade in $lieft»)d mi BUnwulMW 
ftftB!) tb* Hd{4ute 9f Gopp«r. Tcvdites ii «iilir «sed for 
«OAnepu^os^ wd ehi^ by paper-suiners. It has hecu 
sometiines called Sanoehs' btne, fiom th« term cndrwt- 
Id^tT, or bke-askesi 

8@- Indigo extracted from aplaat called de utU, 
fliat growa in the East and West-Indies is not so 
brig;[it as Prassian-blue, but it has the advantage of 
being more durable. It is the blae generally nsedlo 
drawings- It cannot be dissolved by wnter, bnt mav 
by the salpharic acid, it then forms 3coTT^5 liquiO' • 
hlue, nsed for colouring 8ilk-stockings, Sec. 

89. Smalt is glass covered with cobalt, and ground 
to a fine powder. Its coarseness prevents its being 
osed mRch for palntiag^ in ott w mter. It is em> 
ployed sometimes by strewing it npoo a ground of 
oil-paint. It is also used in eoamel-paintiuig and 
the colouring of porcalwn as it stands wait. 
' Jtice ra smidt nwrv fiaa^ levigated. 
y<flMV CalotMW. 

90., indianr-jiellow, the brightest of all yellows for 
vatw-oolflafs, is not damUe. It is said to be pro- 
cured from the urine of the bufifolo. Ik India, it i» 
A common and cheap colour ; the nativea using it 
for colouring their calicoes, which they do without 
any Buadant, so that the colour in washed ant again 
men tbe cloth i» dirty. 

91. Kinff's-ytHoto, is orpmml rcfliwd, a •ubstaaee 
dug out of the earth, and consisting of sulphur joined 
to arsenic ; it ma^ also be prejiared by sublimiiig 
sulphur with arsenic. It is of a bright yeUow> bat 
dees not stand welh it is a strong poison aad great 
caution must be nsed in employing it. 
93. Napha-ytllovi a very durable and bright yeHov, 
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99, Yellow-ocAre, an earth natoralty colonreii by 
ox|d of iroD is a tA&vp collar, 9»i BOt very bright, 
bat valDsble, bAoBose it stmiB veU. R«mi»'Ochra 
i» a anmor ytUov-oehae, of a mk list. 

9i. Dutch-pink formed of chalk, coloured with 
the jaice of Mraodi befri«s, or Qiket v^geteblM af- 
fsrdiD^ a yellow colour, does not atspd* aad is cUefiLy 
used ibr common purposes. 

95. G^ifiioge, a, ji;(i|a broajj^t from the East la- 
dies, Asstdves readily ia vftter, asd i» a fine ser-. 
vieeable yellow. It fe used oaiy ia water. 

96. Masticot, an 04yd of lead^ prepared from cal- 
ciujuff wlute-letul, is v«ry little, used, the coloar not 
beiag bright. 

97. Gail-8tone8^ This i» a hardMkstaHoe, fumed 
in the gall-bladdeFS of oxen ; or It may be obtaioedr - 
from the gall of animals. It is a rich coloar, bat 
does not stand. 

98. Raw Terra di Sienna, a native oobreoaa earth 
brought from Italy, is a fine warm coloar, end stands 
frdl. 

99. Frenck-berries. A liquor may be extracted 
from these, asefnl as a stain for coarse purposes ; 
bat it does not keep iti colsH. 

100. Tummic-root and saffron, may be used for 
similar porpt^es. 

161. Ot^mfft-hka is the tiagin; porta of arnatto, 
precipitated together mtii the earth it akint. It dpes 
net at^d. 

109. Mrettm-pini ia the tit^mt^part of a Vegetfi> 
ble anbstance precipitated upon the earth of alaip. 
It is a rich greenish yellow, but does not stand- 
Green Cohurs, 

100. There are fbv ooloars ■« osefol as j^re^ ; 

and^ it is ^erefore the practiee with artists to fbna 

B 6 
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fiieir greens by tite mixture of blue md ydfoT, atnl 
by varying these, a vast variety of g^een tints are 
obtained. 

104. Sap-gretn is the concreted jaice of the back- 
thorn berries. It is ased only in water, and is em- 
ployed chiefly in flower-paiotiag^r colonring prints, 
&c. 

105. VerdigrU is an imperfect oxyd of copper, 
combined wiw a small portion of acetic, carbonic 
acid, and water. 

It is prepared in lai^e qnantitiea, chiefly in France near 
Meatpellier, by ttratlfjrlDg coppori^ttes with tb« huskvoC 
^r&pea, yet under varioas fermentation, which soon grow 
acid, and corrode the copjiei. After Uie plates have Btowl in 
this situation for a sofficient time, Ibey an moistened with 
water, and exposed in heaps to die air. The verdifpria is 
aoraped off from their aniface as it fonna. 

Verdigrii is of a hhdab-green colour, it has no body, does 
not stand, aad iaonlf used for coarse pnrposei j it ansvcrs- 
beat in vunishes. 

106. Dittilied verdigris, sometimes called crystils 
verdigris, is prepared trom common verdigris, by dis- 
solving it in vinegar. It is of very bright green, and- 
is used chiefly for varnishes, and in colonring, 
maps. See. ' 

Brown Colourt. 

107. Bistre is the finer part extracted from the: 
soot of burnt wood. It is nsed alone for sketches in 
water-colours, being a transparent warm colour. 

108. Roman^Utre is a very excellent but scarce 
kind of bistre imported from Rome. 

109. Cologne-earth, a mineral substance of a darL- 
blackish brown coloor, is- a very useful pigment ; 
what is generally sold in the shops for Cologne-earth 
is an artificial mixture. 

110. Raw-unAre, a native ochreous earth, of a 
light-browD, stands well. 

ITl. Bamt-umbre is only the last mentioBed 
colour, calcined in the fire. It then acquires a 
rich deep brown, and is o£ great use, being a fiae 
colour, that stands welL 
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113. AtphaHumt nsed in oiU is of a very rich 
deep brovD. Itis a traoBparent or glazing coloar that 
will not work in water, bat, when dissolved is tnrpen- 
tine, it becomes a usefiil substance for mying deep and 
spirited tooches to drawings. The linens in which 
the ^yptians wrapped their mtiinmtes were dipped 
in Aspbaltom. 

White Colour*. 

113. Flaie-wkite is an oxyd of lead, formed by 
corrodmg lead with vegetable pcids, or vinegar. 

114. White-leadia the same as flake -white, but of 
an inferior quality. Itis the only white used in oi!- 
paintiDg, and is therefore a very nsefal colour ; in 
water it always turns black. 

115. Egg-tkell white, and oyster-sktU white, are 
only egg-shells or oyster- shells calcined ; the animal 
gluten is thus destroyed, leaving the lime behind, 
which soon attracts the carbonic acid again from the 
atmosphere. Well washed Spanish-while, or com- 
mon whitening, answers the same purpose. 

116. Perouinent-white is a white sold in the shops 
under tiiis name, and it will not change ; but great 
care must be employed in using it, as it is made 
frpm barytes, a deadly poison. 

Biach Colours. 

117. Lamp-hlaek, Ae soot of oil, collected after it 
is formed by bnrmng, is very generally aged, both in 
oU and water, and stands perfectly welL Ivory- 
black, Ae charcoal oi ivory or bone, farmed by siv- 
ing them a great heat, while they are deprived of 
all access of air. It is used both in oil and water. 
Blae-blaci, the cold from barning vine-stalks in a 
close vessel, is like ivory black with a tint of blue. 
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CHAPTER in. 

FMKTIII«, THE H4j:iNG QP. ItV AHA P4FB*% 

SECTION I. 

118. Stereotype Printing vas certainly ante- 
rior to priotiD^ by moveable types. The niethod of 
priating linen and paper for haogings, has been 
practised in the East from time immemorial. Print- 
ing from wooden blocks ba^ been knovn in China 
for more than 1600 years. When a work is to be 
stereotyped, it ia fairly transcribed upon a thin, 
transparent paper. Each leaf is then reversed, 
and fixed npon a smooth block of hard wood, where 
the characters are engraven in relief; there is there- 
fore a fteparate block for each page. The Italians, 
Germans. Flentings, and Datcb, began to engrave 
on wood and copper, abont the end of the fourteenth 
century, and inscriptions in relief npon moniMnents 
and altars, in cloisters, and over chnrch porches, 
became models^ for block-printing ; and the letters 
upon painted windows, strongly resemble those in 
books of ii 



The iovention of cards in Fruice, in tbe reign of Cbarles 
the Wise, about tlie year I37R, was an inlemiedi«te step. 
They were soon iotroduced into Spain, Italy, Genoany, and 
England. Atlim the cards were painted; afUri^ntda, ^eut 
the year 1400, a method was devised of printing them from 
blocks, and to tilia we ma; Trace tlie art of printing. iW 
next atep Tesnlted tiie books of imagca, printed in*a wosdea 



the mouUl of the Ggnre ; tbe idea of stereotype printing it, 
therefore, notof modem origin. 

Towards the close of the aerenteeBtit eenlniT, this ut, 
therefore, was pr»etiaedlnH«i)lBiid: WiUHm Ge4, ofEdiii- 
bnrgb, in the year 1726 made the flnt ose of this art in 
Britain i bnt, owing to sume defect in the plan, or want of 
■kill in its esecQiion, the inventiun attracted little notice. 
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Itt HKS. MQt rriend Mr. Tilloch revived, or raUwrfe-dis- 
oat«re«l tlw aft; bonas^wu-uitof Oed's wntriviiKe lot^ 
sftar )k» hii4 BBnoiwced his ova. In th« aubtcqusnt ywr, Ik: 
took oat a, patent for it, i> oonjauction with Foolis, «r 

AltMri 17f», H. Didot, of Paris, stereotyped his logaritfaaic 
tftUea; utd ■CKral imp'ovemmt*, which he tnlrodaeed, reo- 
d^vd Ins mode both eonveiiieiit awd lueful. The French, 
who wooMtoforeiiioKt in every tUng, (ilajia (he merit of tUa 
iKvenbwB. The «une stereotype scema first to have be4<n 
employed tty M. INdot ; it ii derived fruoi ^ui st.sabdiu, Bad 
TB«*f, tynMkde«otiaf that the types were 8c>klered,orother- 
wise cAnneofcd together ; b«l does it follow thfrt the Freoch 
hwre Ibe heaoitt of this i«ven(ion 1 

After Tilloob hMd given «p the pioaecKtioB of this art, 
WilsoD, a printer, of Lrftodon, engaged witl* tiioUiteEarl 
Stanfai^te, to biins it to perfectliui, wd evest^dly osbLbtithed 
it in th» coDiitFT. After two y«^a applioatiMk,. tbs atweo- 
t]rpe Bit «a«, with the approbikUoa of t^Staabt^, o|bted 
to the UwveiBilyuf Camfandf «, and aeeepted hy them [18M]. 
Tfaetr bibles, tesloBieiits, aed pr«yer-^Mu boiag printed in 
this maaner, and the plao has been followed by.tfae Bibl« 
Soeietj, andotherpenOM, for printing biUes, dhitiowries, 
grMnmsra, &o. &cl The ste* colype method bt» the advai^ 
lagv of Gommoa printing, wherein no «tter8tk», as to plaa 
W size, lakcM plue. Bttt for general purposes in the art, 
the loethad by meveaWe types is incoateslahly the belt. 

The method of Stereotype Printing is this : A 
pageia composed, in the commoa way, with move- 
able types; and when it has b«en corrected, a 
raouM, or impressiOD, Is tlten tsken off the pa^fe 
with plaster of Paris, from .which one in metal ia 
cast. Ged's plan, consisted only in setting up the 
moveable types. Mod soldering them together, to 
f<»in a penntuient page. The prinoiptl objeets of 
this ioveBlion are coireotness and economy. 
Letter-press Printing. 

119. Printing by letter-press, the most curious 
bnmch of the art, demands particular notice, us three 
cities in Europe, Haerlem, Strasbourg, and Mentz, 
claim the honour of this invmtioa. A person named 
Gnttembei^ appetvs to have been the inventor of 
tbe art of printing by moveable types ; he began the 
art at Strasbourg,^ and perfected it at Mentz. 
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The erideeee hi favour of Guttetnberg appeart decisive t 
we shaltnot enter into any eKBmtaation «I the daims ad- 
vanced by John Fait, of Mentz; John Mental, of Stiiu- 
boni%; aod L. John Koiter, of Haerlem. When Menlzwas 
taken b; Adoiphus, Connt of Naasau, in 1462, Fast, and 
SeboelTer his servant and son-in-law, anffered materially with 
tbcir feltow townimen. Their workmen dispersed to seek 
Iheir fbrtnnEB, and thaa the art wkb diSiised overEorf^. 
When it was first established at PnriB, tbe transcribers of 
books, finding their trade injored, presented a memorial ttf 
cotnplunt to the parliament, and that tribanai, as saper- 
stitioDH KB the people, who took the printers for conjnrora, 
baii their btnJu seised and confiscated. But Louis XI. for- 
bade the parliament to 'take any farther ct^niz&nce of the 
affair, and restored their property to the printera. 

The art of printing now spread itself with astiiniihing 
rapidity, over a great part of Europe. It was practised at 
Rome in 1467, and the year following Thomas Bonchier, 
Archbisfaop of Canterbury, introduced it into England. But 
both the origin and the history of the first introduction of the 
art of printing into thii country, aie inyolved in doubt and 
obscniity. 

Fine printing was first introdnced by Baskerville, and the 
natnerous editions which he poblished of varions important 
works, hot particnluiy of the Latin classics, arewdlknawO'. 
They were printed in a style surpassing every thing of the 
kind which had been iasned frum the prcfts; and the peculiar 
exceUence attached to the types of Baskeriille, and the oon- 
sequent celebrity he obtained, gave a stimulus to the ex- 
ertions, and have called forth the emnlaliOn of Benslq', 
Bulnier, Davison, WhittiDghamt M'Creery, Ballantyne, and 
Hamsey, who havo prodnced the finest speeimens of typo- 
graphy thai are to be found in Emrope. 

120. Types are the letters of the alphabet, &c. di- 
vided into LARGE CAPITALS, small capi- 
tals, and Italic. The letters most frequently ased 
are: Black Letter, Great Primer, English, Pica, 
Small Pica, Ix>ng Printer, Bourgeois, Brevier, 
Minion, Nonpareil, Pearl, and Diamond. 
BLACK LETTER. 

motic at %tttev^vpM ^vinting* 

GREAT FJIIMER. 

The workmen employed in this 
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art, are compositors and press- 
men. 

ENCLtSH-. 

The compositors range and dispose ttie 
letters into words, lines, pages, &c. 

' PICA. 

The pressmen are, properly speaking, the 
printers, na they take off the impression from 
the letters, that have been prepared by the com- 
positors. 

SMALL PICA. 

lie compositor distributes eacb kind of type or 

sort, by it^eir, luto small cells, made in two wooden 

friutes, called the cases ; the upper-case, and the 

lower-case. There are ninety' eight cells in the npper - 

case ; and fifty-foar in the lower-case. 

LONG PRIMEH. 

The BpperK:Me contains two alphabets of capitals^ 

viz. brge, or fulLcapitals, aad small capitals. They also 

contain certaia cells for the mimerical figutes, \, 9, 3, 

&G. ; the accented letters, ^ p, &c. \ the charoctera nsed 

in references to notes, *, t, \, |l, &c. ; and one ceil, being 

a middle one in the bottom row, for the small letter k. 

'Hie capitals in this case are disposed alphabetically. 

BOUitOEOfS- 

The l»w«r-case is appropriated to the small letters, the 

double letters> the p<uots, parenlheses, spaces, and qiiadrnts. 

BHBVIER. 

Tbe boxes of the loiwr-caie are of different sizes. In the 
largest ai«lenBnMO«t in use j bulthearrftngeineni is not alpha' 
lieticUj for tfaoM letters which arc ofteneat wanted, are placed 
neareat the couposilor's hand. 

HINION. 

There is Doling m tb« outside of the baxes to dravt* the lettm 
«l»eh thej reneetiTelj eoatain. It i« thirefors coriooa to obMrve the 
CDnpoutoT'i daiteril; IB fiadidg tud taking i^ the letters, is h* mauti 
■hem, from the ditTeient cells. 
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NONPABEIL. 

The U>ln«Knt iu irUcb ihe tiitenare id.licil'ulicHnpoiliiEiHct. II 

cDiiiiti of HI '«talDiK plitc of biuaoT lrr>n; r>ii ibc ilite of wbtcli >rlM9 a ltd(«, 
wbJck rDBi tbi whok l«i|Uiortbcplilf.uil KTra toinppoit tbclfltiH. 

Along this ledge a screw passes to lengthen or 
shorten the line, by moving tlie sliders farther from, 
M" netirer to, the shorter ledge at the end of the 
composing-stick . When marginal notes are required, 
the two sliding piecen aie opened to a proper dis- 
tance froDV each otlier. Before the compositor be- 
gins to compose, he puts a thin slip of brass plate, 
ealted « rule, cut to the length oC the tine, and of the 
sMHe height as the ietUac, in the composing-s^k, 
parallel with the ledge, against which the lettei^ are 
intended to bear. 

the compositor being thus furnished vitk an 
in^ument suited to hold the letters as they are 
arranged into words, luaes, &c. he places his copy on 
the upper-case, jnst before him, and. holding the 
stick in his left hand, his thumb being ovw the sli« 
der, with the right hand betakes up the letters, spa- 
ces, &c. one by one, and places them against the 
mle, white he supports diem -with hk left thumb, by 
pressing them against the stider, the other hand 
being employed in setting in ottier letters. 

Having in this numnor composed a line, the work- 
man takes the brass Fnle< from behind it, and places 
it before the letters, and proceeds to compose 
another line in the same manner. Before he re- 
moves the rnle, he notices whether the line eoda 
with a word, or a suitable of a word, inclwUng the 
hyphen that denotes the division, when a word is 
divided into syllables. 

irtheiVordi exactly Ml tbe mcMUfCt, bo liai nolbiMg more 
to do with Ibat line, but pmosedi with the ne-xt. Miottid the 
measore not beentirdjfilledat theendtngoritword or^lfai- 
ble, lie pats inmore spaces, diminishing the distances between 
the words, nntil tbe measure i» full ; Ibis operulioD is catted 
juAtiljiiitg. Much depends upoit exactncu ia jmUfjring ; and 

'" expert compoutori tbe line* arc neither too cloady 
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The sj^aces are pieces or metal, of vatioits Ihjcknesaes, 
eiactlf shapeil like the shanks of the letters, to leg^bte the 
distanccB between tbe words. 

.Wh«B tkje coBiposing-sUciii: Itas been filled with 
ten or twelve lilies, the oompoflitor empties it on to 
a hoarA called a galley. This hoard is of a& ofalongf 
shape, with a ledge on two sides, and a groove to 
admit a false bottooa. When the compositor has 
composed a page, be ties it vcp with a piaee of pack' ' 
thr^id, and remores it from Uie galley, to the im- 
posing-stone, or to a shelf uader his cases, where it 
is safe. Id this maaner.he proceeds oatil hehgs 
composed as many pages as make a sheet, or, in 
iotaa iBstauces, a half.sbeet. He then procoeds to 
arrange the pages oa the imposing-stone, a larga 
obloiijf stone, about five or six inches thick. 

The pages axe ao arranged that w&ea printed Aey may 
ibUow eacb other regularly. Care and ingenuity are recpi- 
nte tn ioiposiaj; it sheet or ha)f-slieet,particiiEiu'ly of works 
in sizes less thao iblio or quarto. Having disposed the paKCii 
in order on the imposing-stone, the compositor dresses nis 
chases. The chase is a rectangular iroii Frame, havlug tnn 
cross piQceSi of the same motA], called a long and abort cross, 
mortised^ateocliendsoas to be taken out occasionally: and 
h; the different sitnalions of these crosses the chase is fitted 
for folio, quarto, octavo pages, &c. 

To dress the chase, the compositor has, what he 
terms, aset offnmitnre. The furniture consists of 
small slips of wood of difTerent sizes. The chase is 
laid over the pages: part of the forniture, called 
gatter-sticks, are placed between the respective 
p^es, and another part of the fiirniture called reg- 
lets, are placed along the sides of the crosses of the 
chase. The regtets are of snch a thickness as will 
let the book have proper margins afler it is bonBd. 
After dressing the inside of the pages, the com- 
positor does the same with their putsides, by putting 
side-sticks and foot-aticks to them. 

The pages placed at proper distances, now are all nntied, 
and fiutened together by smaB quoins or wooden wei^eS. 
These smairwedges being flrmly drlien vf the aides aad feet 
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of the pares, by a mallet, and a piece of iron or bani woo4 
called a shoofiDK-atick, the letters are all fastened logether. 
The work In this condition is called a form, prepared for tb« 
pnaunaa, *bo lajs it on the presi, for the pnrpose of puffiu- 
' Whenaprottf Upnlled (printed J, the form i» waalv 



cd with I 



tbe proofand forma ore then deliverpd to flic cotnpoiitor, ti 
be caretiilij' read and eorreoted before tlie; are final!; work- 
•IJ off; the.proof, with the copy from which it tias been coa>- 
|>osed, is now given to tlie reader,'or corrector, whose buai- 
n'es8 it is to read over the whole proof two or three times with 
great care and attention, marking in the margin of every 
page snch errata as he shall observe. 

The sheet is ag;ain pat into the hands of the com- 
positor, who corrects in the forms what has heen 
marked for correction in the proof. He then nn- 
locks one form on the imposing- stone, by loosening 
the wedges which bound the pages together. 

He casts his e^e over one p&ge of the proof, noticing what 
letters are required, and having gathered as many from the ' 
cases, he lakes a sharp pointed stfeel bodkin in his ngbt hand. 
Placing the point ol the bodkin at one end of the line, and 
the foi«4nger of his left hand against the other, he raises the 
whole line to hare a clear view of the spacing, and he then 
changes tbe letters, and alters bis spaces before he drt^s the 

Another proof is now pnlled, to be again put into 
the hands of the reader, or gent to Ihe author for 
examination, and it being read and corrected as 
before, a revise is pulled, to see whether all the 
errors marked in the last proof are properly cor- 
rected; the forms are given to the pressman, to 
work them off when they are perfectly corrected ; 
four things are required in press work ; paper, ink, . 
balls, ana a press. 

The paper is prepared for use by being dipped, a 
few sheets at a lime, in water, and afterwards laid 
in a heap, to make tbe water penetrate every sheet 
equally, and a thick deal board is laid upon tlie 
heap, to bear heavy weights, according to the size 
of the h«ap> The paper is vetted before printed 
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on, that it may be made sufficiently soft to adhere 
closely to tbe surface of the letter, take a proper 
qoaatity of ink, and receive a fair and clear impnes- 
sien. Were it not wet, its stiff and harah nstore 
vonlcl injure the face of the tetters. 

"Tbe manaractiire of goixl copitnon ink is still but ita- 
perfectly understood ■ or at all events, few prJAlers wilt 
use it. Thit used in fine printins, is in a ^reat degree free 
froin that offensive brown cast observable id books printed 



with common ink ; a wretched stuff fit only for newspaperg 
■uid other ephemeral productions. 

The balls nsed in laying the ink on the forms, arc 
made of skin, stuffed with wool or hair, with handles. 
One skin g^ner^dly makes two balls. Hie balls, 
when completed, have the shape and appearance of 
a large mallet, nsed by stone-masons, except that 
their surface is broader and rounder. Tba use of 
halls, however, is now {renerally superseded by 
rollers (the invention of Mr. Applegarth), covered 
with a composition which has Uie property of dis- 
tribdting tbe ink more evenly, and is less liable to 
collect tiie dirt, than tbe skin of which tbe balls were 
made. 

The press is a curious and complex machine, to 
describe which is difficult : it consists of two up- 
ngbt beams, called cheeks ; about six feet lon$, 
eight inches and a half broad, and live inches tbick. 



'"ith a tenon at each end. The tenon at the upper 
end of tbe cheek enters the cap within half an inch 
of the top. The cap is a piece of timber, three feet 
long, eleven inches wide, and fonrinches thick. The 
lower tenon of the cheek enters the feet, which i^'a 
square wooden frame both thick and strong. 
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The bead IB moveable, but sustatued by two iron IniKs 
thatpMslhroofihAecap. The i|i{Bdle, aii opritfht piece of 
iron, iMrinMd wWi ateel, having a nule surew tvhkh soex 
about foBT iacbes into tfae female ene in the b«ad. Is so con- 
trived that when the pressnan pulls a lever, attached to if, 
the poinlcd end works in a steel pan supplied with oil, and 
fixed to BD iron plate let into tie top of a broad thick piece of 
DMbosany, with a perfectly plane surface, called a platten. 
Tbis platien rises and falls as the preasraan pUlli or leU go 
the lever. When the platten falls, it presses wpon a Uankut, 
that covers the paper, when it lies upon Hie form, from which 
the impression is to be taken. 

Tiie form is laid upon a broad fiat atone, let into 
a wooden frame, called the coffin, ihat moves back- 
wards or forwards, by the turning of a wince. At 
the end of the coffin are three frames ; tw-o of whicli 
are called tympans, and the remaining one a frisket 
The tympans are s<jaare, made of three slips of thin 
wood, and at the l»p a piece of iron, stilt thinner; 
Ibe out«- tympan is fastened with hinges to the 
coffin; both are covered with parchment, and be- 
tween ibem are placed blankets, to take off the 
impression of the letters npon the paper. 

I'he frisket, a square frame of thir iron, fastened to the 
Linijes of the tympan, is covered wHh paper ent inlhe neces- 
Mry places, ftat the sheet, put betwees the ftiaket and the 
owter tyn^an, may receive tbe ink, and that nodifaigmay 
hurt tbe margins. To regulate the margins, a sheet of paper 
is listened upon this tympan, called the tynipau sheet. This 
ought lo be changed when it 4>ecoEacs wet with the paper to 
be printed on. On each ^e is fined an iron point, that 
makes two holes in the sheet. These holes are to be placed 
on the same points when the impression is to be made on the 
oilier side. In preparing Oie press for woiking, or, as it is 
technically caUed, waking ready a form, one and attention 
are requisite tiMt 'Ac printed «lteete may be in proper regis- 
ter, that is to «ay, ftat the hnes on oae side may exactly fall 
upon the backs of tbe other. 

When the form is ^wde ready, and everything 
prepared for working, one man beats the letters 
with tbe inked balls, another places a sbeet of ps^pr 
on the tympan sheet, turns down the frisket upon it 
to keep the paper clean, and prevent its slipping, 
brings the tympan upon the form, and turning tbe 
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wince, by wfiiob the carriage, holding the coffin, 
stone, and form, is moved, he brings ^e fin-m and 
stooe nnder the platten. 

He then pnib with the lerer, bj which the platten prenei 



and frUket, tftkes oat the printed sheet «iid lays on a freib 
one; Ihisis repeated till he has taken olTlhc impreision upon 
the nnmber of sheets of wiiich the edition consists. One'sUe 
<rf eveor; sheet bedng thui printed, tiie form for the other siAe 
is laid on the prew, and worked off in the same muner. 

The common press, though coostracted on the 
tnte principles of mechanism, does not pntdnce an 
adequate impressioa from heavy works in smftlMet- 
ter, Trithont great labour and attention. Anacces- 
sJon of power is gained, with a diminution of labour 
by the iron press, invented by the late £arl Stan- 
hope. 

It is a compact and cnriDUS machine, altogether 
worthy the genius of the nobleman who first cbn- 
atracled it- l%ia press i« ^nperior to the oommon 
press, BSd produces a more clear and strong im- 
pression, esperaaUy from light forms. 
Logographic Printing. 

131. In 1781 a patent was granted to Henry 
Jebnsofl, for a new mode of printing, termed Logo- 
graphy. This method consists in employing types 
expressive of whole words, instead of those cor- 
responding to single letters. By this plan, it is 
contended, that the compositor is less liable to 
error ; the type of each word being iaken up with 
as mnch facrlity as a letter j and when a sheet is 
printed off, such types may be more easily dls- 
tribnted. 

TVue : — the ntnvber of types in loeosraphy it is also as-, 
serted does not «xceed that reqaired b; the common mode 
of printing; granted. Bnt we expediency of tb!s contri' 
vance has been doubted, and the iDconvcaicaioe* attending H 
h>Te prevented its adoption. Might not mnch greatei ad- 



vMitagesi>e derived (torn caslinK sjUables insteaa of 'itiiole 
words? the fanner occnr more neqticiitly. Mif^ht they not 
be so arnuiEcd as to follow ia alpb*betical order, in pr«^ 
portion to their recurreoeeT 

Facsimile Printing, 

133. Facsimile piintin^ia the art of forming types 
precisely to reaemble the manu^ript'iu tended to be 
copied. The first approach to this method of jirint- 
ing;, was the Medicean Virgil, printed at Florence 
in 1741. This, though -an approximation, was no 
fac-simile printing, tb« vesemblance of the manu- 
script was not complete. 

The first gretit work of this kind, wliich'was executed with 
taste and correclnesa, was the New Teiifanicnt of the Alex- 
sjiidiian M.S. in the Britiih M-nteum, publiihed by Dr. 
Woidr, ill 17a6, and since that time some works of conm- 
derflble extent have been publistitd ou the same plan. 

Lithography ; or the art of Print iTig from Stone. 

133. This novel process 'was invented by a per- 
fonner of the Opera-bonse in Vienna; and it has 
now arrived at such perfection tiirong^otit Europe 
as tolte found pre-eminently nsefnl in the maltiplj- 
catioD of copies, or fac-similes of manuscripts, 
drawings, &c. All kinds of close calcareous stone 
of an even and fine grain, which are capable of 
taking a good polish witbpuiBice-stone, and having 
the quality of absorbing water, may be used for 
lithography. 

Ink. 

124. To compose the ink, beat a glazed earthen 
vessel over the fire : when it is hot, introduce one part 
by weight, of white Marseilles soap, and as much 
mastic in grains : melt these ingredients and mix 
them carefully ; then incorporate five parts by weight 
of shell lac, and continue to stir it ; to mix the 
whole, drop in by degrees a solution of one part of 
caustic alkali in five times its bulk of water. Make 
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dis acUiitioff vrftb centimi ; becanse, if lite ley- is 
Added air at otlce, Ae liqnor would frotli u^ and nm 
orertbe edges of the ve8ae]> 

"WheD-the mixtsfeoftbesetnbrilbBCM iri Mccom. 
{di^ed hj a vodaraite faest atfd AWqaent atirring;, a 
neoessBry qnantity of lamp-black is to be added ; and 
immedt&Tel; flftei; pat in a sttfGcient quantity of water 
to make the ink liquid and propw fmr Wiittng-, 

lihiu ink a nsed to draw on the stone in the sabe 
naaner as on papdr, etther'with a pen or pencil; 
when tite drawing on the stone is <yHte dry, and an 
impression is desired, the smrlace of tbe stsoe is 
wetted with a solution of nitric acid, in dw propor- 
tion of fifty to one of water ; this most he done with 
a soft sponge, taking core not to make a friction on 
Hie drawing. 

He wetting most be repeated as «oon at the 
stone ameuv c^>; it- makes an eflervesoence, and 
■when, t&at ceases the Btone is to be carefully and 
gendy rinced with clean water. 

126. Prmiing. 

While Hie stone is still moist, it should be passed 
over with the [^inter's ball charged with ink, which 
wiU only adhere to tlioie parts whidi are not wet^ 
ted.' A sheet of paper property prepared forpiint- 
ing is then spread on the stone, and the whole etib- 
mittiBd to the press, or passed trough a roller. 

To preserve the drawing on: the stone from dnst, 
if.Bot ui iuHsediate use, asolatfen of gniH' entbio ia 
paaaed over it, which can be reuoved by a Iltfle 
water vheB Hm stone is wanted again. 

£nilead of ink, ttwysoinvtwCBiiwIunseof cimitoraTo^ 
taw in.mag vm^ tba ataae or apma paper, frem wHoh a 
caanterftoet irtsken ofwa the stODK IhecMfoas aio^' 
made in ttie foUewin; manner. 
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Three ptrta of wnp, two pdrte or t&Iiow, aod one purt of 
wax, are all diitoWed together in rd earthen tosmL. When 
all is well mixed, a infficicDt portion of lamp-blmck, called 
Frankfort black, will give it an intense colour : the mixtnre 
iiiMnred into voaltb, wiMre it mnat reouijn till qnite coM, 
when it will becime ctHiHitent, and proper to Era oaedat 
chalk pencils. 

lliese effects, prodaced bj tracing or drawing «n the atone 
with a greuj or rebinoaa snbstance, are Ae simple resnlts of 
affinities of wbieh there are three causes ; — 

1. The facility with which this oonipact oaloareont itone 
imbibes moisture, wilhoat its letainiog it in too great a de- 
gree. 

2. Tbe penetratinr power, or rather ibe strong adherence 
of grea^ or reiinons bodies to these stones. 

3. The affinity of resins and j^rease for all bodjei of the 
Bane nature, and the antipathy of these labstauoea to water, 
and all moist bodies. 

From tbeae three pdacipleaaiise'the same number of con- 
sequences: 

Pint, a stroke made with a pencil or greasy ink on the 
stone, will adhere so strongly thereto, u to reqnire some 
mechanical means to remove it. 

Setand, all parts of the stone, that are not covered by a 
coat of grease, wilt receive, absorb, and retain waters 

Third, if a lajer of coloured greasy substaoce, be paased 
over the stone thus prepared, it will only adhere to those 
lines formed by the greasy ink, whilst it will be rejected by 
those parts that are moistened with water only. 

In a word, the lythograpUcal process depends on thew 
two points, that tbe stone saturated with water, should resist 
the ink ; and that this same alone, oiled or greased, should 
resist the water and take np the ink ; thus, by applying and 
pressing a slieet of paper oa tbestono, the greasy and reaiaous 
coloured lines will alone be transmitted on the paper, shew* 
ing a counter-prorifjmpresaion of thatwbich is drawD on the 
stone— For this purpose the stone must first l>e rendered 
capable of imbibing water, and at the same time of receiving 
with facility all greasy ot resinous bodieik 

The former object can be effected by an Rctd wbictiwili 
corrode the stone, and takeoff itsfiDcpolisb, and, make it 
capable of receiving the water. 

Any greasy substance is capable of giving impresiioo upon 
stone, whether the lines be jnade with a pencil <» willi greasy 
ink ■ or otherwise the groond of a drawing may be coverMl 
with' a Uadi tnuy mixtore, leamq; itiie Udm in white. 
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INK UUlIla— BOOK-RINblNG. 

1S7. Inks are fluid compomids, designed to fonii 
characters, or Sgures, on paper, parchment, or sncb 
other substance as may be fit to receiTethem. 

There are two principal kinds of ink, writinj;, 
and printing ink. 

To make writing ink. To an itifasion of gall-nats 
add some solution of sulphate of iron Cgreen coppd- 
tma) and a very dark-blue precipitate vill take place. 

Thi« precipitate ii the falliu Acid of the Ealls nni ted to the 
iron of the ijp'eea Titriol, forming gallat of iron. Vhu is the 
basil of writing ink, add & little gnm-arBbiciOT, take eight 
ooncei of Aleppo-galU, in coarse powder ; four ounces of 
logwood, in thin chips ifoaronnces of Btflphate of iron (green 
coppenui) three oonces of gum-antbic, in powdet; one 
oonce of sulphate of cc^per (bloe ■vitriik';) and one ounce 
of sitgar-«uidj. Boil the gaits and logwood together in 
twelve ponnda of water for one hour, or till halfUie liqnIS 
has been evnfiorated. Strvn the decoction fbrongh a haii 
sicTe, or linen cloth, and then add the other ingredient!. 
Stir the mixture till the whole iH'dissoWed, more especially 
the gum'; after which, leave it to suhside for twenty-font 
hotits. Then decant the ink, 'and preserve it in bottles of 
gltua or stone-ware well corked, or the following Formula (Mr 
the preparation of good writing ink Uiajhe tiseS: for writing 
ink tlje following proportbns of materials are deemed bent; 
tiiree ounces of finel; .bruised galls ; one oance of greeS 
viliiol 1 one ounce of l<^wood shavings ; one onnce of gam 
anbio; half an oance of bniiaed cloves; one pint of dlstiHed 
vinegar; ene pint Of distilled water. These materials are to 
be pnt together in a bottle, and set -in a wann place fourteen 
dftjs, being' weJl'')ihBketaieverj day. Tbecearser parts being 
allowed to sdbside, the ink is poured off; and its quality is 
maleriall; improved by dissolving a stick of Indian ink and 
tMigrainsof corrosive sublimate in eadh quart: an ounce of 
brown .sugar may tiso he added if the ink is fntendedto be 
tued'iB the copying press. 

To make red writing ink : take a quarter of a 

ponnd of the raspiogs of Brazil wood, and infuse 

G 2 
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it two or three dajs in vinegar. Boil tiie infiisioti for 
an bonr over a gentle fire, and filter it while hot. 
Put it, again over the fire, and dissolve in it, first, 
half an ounce of gum arabic, and then of altun 
and white sagar, each half an ounce. 

Printim ink' Frinlera' ink is. composed of lamp- 
black and Hn seed or snet oil boiled, so as to wiqwre 
confiistetace and teriacity. The obtaining of good 
lamp-black appears to bq tlie chiaf difficolt^ in 
making this inK. . ~ 

Xbe ink nsed by copper-plate printers, dii^ 
Crpm the last only in that the oil is not ao moph 
boiled, audi the o^iog of FVankfort black. 

138'. Sympathetic Inks. 

Sympathetic inks are snch as do not appear 
after they aVe written with, but may be made ap- 
parent by certain means to be used for this puipitset 
A variety of snbstancsa hare been used for &ig 
purpose. "We shall describe the chief oryjem. 

1. Dissolve gogar of lead inwater, write with tbe ftolutig^ 
and wliea dry, do writing will be visible. When fou want 
to make It appear, wet tjie paper with a solntion of alkaline 
sulphnret, aud Uie lottei^ will ioamcdiatelp appear of a 
brown oolgar. Sven the vapoon of these Hlatioiu, will 
lender the writing apparent. 

% Write with a splution of gold in acqv» rtgia, let the 
paper, dry gently in the shade, and nofhing wilt appear ; bat 
' draw over it a sponge wetted with a solution, of tin in acywi 
Ttgu, and the writing Will appear of a purple oolpor. 

3. Write with tm infosion of galls, and when jwi wish fbe 
writiag to appear, dip it into a Mdution of green vitriol ; the 
letters will appear black. 

4. Write with dilnted salphorio acid, and nothing will 
be visiblja. To rend^ it apparent, hold it to the fire, w4 the 
letters, will. instant^ become blfclt. 

6. The jnice of lemons, or of onions, a solnlioQ of sal an- 
inoniac, green vitriol, ko. answers the Sjame pa^fftae, 

6. Green s^rmpathette ink is made by dissolving oob^t 
in nitro muriatic acid: write witb the solution, and the lettcxs 
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, , V tit pl«u«<e. 

A Teij i^leniaBt eXfpMiraent oT Aiji kind, ii to make a 
teiria^, reptwtmting % filter iieeiie, in «Uch Uui tM«ft 
tqppevvoidofleBTea, fhen ]nrt the IMtcs'M With this sjm- 
pa&tfHebik; and open hoMn^'HK.draTrir^ neu- to the trt, 
the tearet will be^n to appear in all the verdare of sprii^, 
sad Burpriie those who are not in the secret. 

Blue sjm^athetic ink U madeb; (fiuolTinK cobalt in nitric 
»cid i precipitate the cobalt b; potagfa ; diuolve this precipi- 
tated ozyd of cobalt in aoetio acid, fenAaifd to the lolutiOB 
ooe-eighth of common lalt. This nill form a sjmpathetio i^ 
which, when cold, will b« iini«lble, bat will appear blae by 
the heat of the fire. 

li!9. Booi'hitiding. The leaves being accurately 
folded are beaten with a hammer on a stone to make 
them smooth and lie close ; thty are then pat into a 
press, and se-wed on boards, after which the backs are 
glaed, and the bands opened and scraped to fix the 
DMtelKiard covers ; tM back is ronnded witb ' a 
ImnHMr, and the book fixed itt a pren, between two 
beards. Holes are the& made for fixft^ t^fl pas^ 
boardB to' the volnoie, wfaicb i» preesfed a tiiird 
time. 

It is tken pat fft Vtb cMting-preSs, between two boarjis, 
one ijing eren wtA flie prcM for the kirife to nm npon, 
the other ab««« for tiw klUe to ran agatnit i after this iqw- 
ndoB tiie paat^KMT^ mx» sqnand c Ike leayea ■ptfaikM, bj 
dipphiK a braah in veroulUon and aap green, boldiog the 
brash in oue hand and eprcadingihe bajr with the otiier. The 
leather corers are mofetened, cut to the sis* of the book, , 
■meaMtl wiA paste, and afterwards vtrMckeA over tbe paHo- ' 
beaid oa the aotnde, and doubled within, after having tttkin 
off tbe fbar anfflea, and indented and platted the cover at 0^ 
bewtband. The book is now covered and bound between 
two bands, sod set 'to dry, tt is alterwardi waabed Wltb 
paite and water, and then sprjnkled with a bra^ j if mat- 
Uinr be nqairad, on the leathern coven, the spoti are made 
tg'iBaadditim of vitriol. Tbe book is glazed with the whita 
of an egf , and polished with a hot iron t tbe lettera and or- 
nament! are made with g:il(ling tools, oi brass cylinders, 
ndled along far a handle. To apply tbe gold, the leather ia 
xlazed wiA wUtea of tggt dilated with wattr, when aoatfy 
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W« made with iooU, faeftted in « oharcoaJ fire. For preMrriag' 
books from flie depredation of worms, miDCt^ salts, (alnm, 
and vitriol,) should be mixed in the past*- osnl 1^ dooIc- 
tHnden, and inatcad of. flonr, thft pwte ahoold b« HMde ef 
■laroh. A Uttle palTerixed alim is also •ffioadoai if atH^wod; 
between thff Jwijfc and jts. cover, and nponJhs slwIvftkoC th«i 
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SCUbPTBBB.. 



TCHHS BXrLAlNED'. 

189. Sculpture neoetsarily comes in to be cob^ 
sidered in coDJonctionwiththfi brahobes oftbefiD» 
arts we are now enumerating. In scolpture monld- 
■Bg and casting therSL ore B&Teral terms vhich ve- 
will here explain. 

Bust denotes the figure or portrait of a person in 
relievo, shew! Dg only the head, shonlders, and breast>. 
Btuts are commonty placed one pedestal. 

Casting, among scalpters, implies the taking of 
casts and impressions or figures, busts; medals, &o. 
The method of taking ca^^ of figures, is geaeraSr 
by the a«e of plaster of. Paris, that is, alabaster cat- 
oined by a gentle beatv This sabstanoe is preferable' 
to others, because it is easily reduced to a powder by- 
beat, andby !Ieing moistened with water, is capable 
of taking any> form, when impressed on moulds, and' 
when dry is capable of great hardness, and will con- 
thiue to retain it. Hence it is used for moalds-* 
tjtemaelvea ; and for casts to receive impressionB 
from. moalds. Parchment-size ia mixed with water 
, and plaster ta render it more hard and tenacious. 

CrfuXf- a- term mnoli used by the Freucb; sig--. 
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idfies ahollow cavity or pit froin which lometliiiig baa 
been soooped out. It thence denotes that kind of 
scD^tore and graving in which the lines are drawn' 
within the pltau of the plate t it is thas the opposite 
of retievo. 

B^ievo, which applies to that kind of sonlptaref 
whereby fignres receive a projection from, the plane 
they are designed on ;. and tiiis term' is indifferently 
applied to works^ execnted with the chisel, or mo- 
delled in clky, or cut in plaster or metal. 

In AUo-reU*vo, the figure formed after nature 
[wojects a» in the life. 

fa M$zx9-relievo, that is half relief, theflgare rises' 
iirom the- gronnd in such a manner as to appear di- 
vided' by it. 

In Batto-relievo, (low relief) the work is bat little 
rused &om the gronnd as in a Waterloo, medal^a 
shilling, or any piece of coin. In masonry, yoa will 
see this promiiiendy in historical subjects, as the 
column in the Place Vendoine at Paris in festoons, 
foliages, and other ornaments of &iezes as that of 
the India House, Leadenhall-street,, and Covent' 
Clarden Theatre* 



sBCTioN n; 

INCIBITT lOULrTUaB.. 

131. According to the most esteemed writers on. 
scuJptare this art: may be divided into the Egyptian^, 
the Phenician, the Persian, the Etnuian, the 
Grecian, the Roman, and modern scnlptare. 

132.' Egyptian Sculpture was. early coltivated, bnt 
~ mai^ caqses obstruct^ its progress. The persons of 
the Egyptians possessed nothing of elegance or sym- 
Dietiy,or the graoes ofform^ and,Af oonse(fMDce,Ukey 
had no perfect standard by which they could model 
a4 
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tb^ir Wt«. fi^og presented bf dteir tvirs fima 
Wtwdofiing aiif umoyatians vUcfa might «>3ttoto 
•gaiost ihe practice of tbsir aasMBtoa, th«ir ntstnes 
were fomed in liie sanw stiff ajtitade-, Ae aniu 
hao^ing perpendionlarly down the sides. 

^Ite .Eg^tiMi Htetsea rwined by the chUd wa« pdll^vd 
vith sreai ohm <uid exMeted !■ g n am u er AmsKm, stooM of 
t^e 4w^eBt f^Mtvifif )KeJUniipt<#ii0eieiUlr adaiire tke «><■ 
oeBUJTe labour, and Uw JMe(»tigl^ |MimM«rwfw ef ^ 
artist The et/t wu of tea diffVieat nftle^jala fronr tlw jn»t 
of lh« ttatne, wad not nofreqa^xtly compautf of « pre<»(niw 
itonCfCr omW. The largeat oad moit beantifiil dIaiDeiid hi- 
tberto known, which was in ifae poMMsiui of Mm Ue S*-' 
prpw 0fRinwfcforiHBd.oo«<tftt*<fff8«rf* f i WW)i ii j l H l liKj tfe- 
posited in tb* tempi? of Bnnu- Tbe ^»pU«n *M(m> tfOI 
renmining, are csmposed of wood, oi baked eaijb; ut4 til*' 
Ifttter are cased in green enaniel. 

13?. Pientcian Sgu^ttfrt, T&e shaineter and ajitw.- 
.lions of the Phenicdvis ■»¥« fayporaWe .to the cnlt^ 
vftjjon <rf ptatnary, I5 tl»irir own p,w»oi» ihey pg»i- 
sessed b^eatiful nioiela^ «nd tt^eir ipdostrioiv (9li»* 
, isctpr qualified &^m t» attain p.wft»iion in erfflfjr 
art. their j:emples shone with statnQS and cf^OOWis w 
gold, and a profasioa ef emeralds w»3 every wUkvp' 
scattered. 

134. Ptraiati iScu^pfttf«. Itwas not necessary to ruse- 
statnes to great men in Persia, and statnary conld not 
ftoorisb. The Persiaa dr«ss, ^nsUts of long flowing 
robes, which conceal the whole person, and prevenU 
ed them from atteodii^ to flie beaotiss of Bcolptnre-. 
Their religicm presmts another obstacle p (heic 
mproremeBt in ^s art, mi lakes away those mo^ 
tives i^ch altme eonld give it dignky and Tsloek 
3%ey were ttraght to wordilp &e Divinity in the- 
emblem of fire, and tbat tt was impfoaB.to repr^^ent 
biiR under a huuHm form. 

169. Or«cian3evlptur4. Tlieftrstrepresentationflnf. 
tiie gods of C^ece were reimd stones, placed apon 
tfobes Of pifltfs^tiiese stones were afterwards rraghly 
fi»aned,.to glvetiiemtfie appearance of ahead. These 



TMireMDtiiifioM vera called HtrmM, fifon a «oid 
vnicli sig^fied a stone. The snoeriortfy of tlift 
Cfreeks in sculpture ma^ be bacribed to Vftrioas 
oaoseK. Their serene air and happy climate contri- 
buted to mtfold and expand the human body, id all 
the symmetry of mascalar strengtli, and all the deli* 
oacles of female beauty. But ^eir consummate ex- 
cellence in scidptare, may be accounted for chiefly 
firom their harin^ the human figure often before 
th^ eyes, quite naked, and in all its various atti- 
titdeSjDoth in the paUestra or places of exercise, and 
in their public games. The grandeur of the antique 
atatnea la anited with a perfect simplicity, because 
4ie attitude is not the result of an artificial disposi^ 
tion of the figure, a» in the modem academies, but 
M mtitre nnrestr^ed. Id the statue of the I>ifi»g 
GUadiater, irhen we obs^a t^ relaxatioa of tiie 
niuoles, and the Tisible failiire of strentfth and lift), 
«a cannot doubt that naturevas the sculptor's imme- 
diate model of imitation. And this nature was in 
reality sopmrior to what is now saen in the ordi>at)f 
race of men. The eonstaut practice cf gymnastie 
exercises gave a fine conformation of body, sought 
ibr to vain in modem fashion. In addition to these 
&T«nirable nrcntaatanaes, ^am pn»d«otioos of art -mem 
estimated and rewarded 1^ die grealaat sagos in tke 

Eeral assembly of Greece, and the scniptor, who 
executed his work with ability and taste, obtaiit- 
•d nnmortalily. 

** TheGrecian icnlptors, wbo represented vfth miiA «■««»> 
ttemostperfbct beantyor thehmnur (bnn, were mrt reg krd- 
leH of the drapery of their itatues. They doathed their flgara» 
ia the Bo»t proper faatdUmeirtB, wbdcJi thej vroogbt into that 
■Iwpe best calculated to give effect to the design. The first 
material emplayed io atataarj was claj ; anil the ancients made 
worki in plitster. Their works of irorj an<l«7tierwere gcne- 
nUjnnafl; lomfftimea, howsTer, they were ofa prodtginw 
■se. TIic o^owmI Minerva of PhldiMriikicl»w>a mmpoiedi 
of tbese mateda]i, waatweaty-Bix eabils-h%b. The quantity 
of ivory neceuuy to a ooloM&l itatue'ia beymd conceptiQi^ 
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SMd tke itafne of JtfUer Olympu, .wMoli wai fiftj-Tom feeti 
bigfa. misbt oonnnifl thBleath of .300 elephanta/ 
. The Oreelu KeDorally hewed their mu-ble atatnes oat of ooa 
block, tboaeh tnej lometimea worked Ibe bead and arms ae- 
paratdy. wken the Btatae had received iti perfect figaie, they 
p«Alflhea it with pnmioe-stoDe, and anun carefbUy retondwd 
flveiy part «ilh the chiaeL llie ancienti made Btatues of b»- 
Mlt and alabuter. Wbenthey employed pprph}'i7, the head 
and extremities wereuaaally of marble. 

Expression^ gestare, and attitude, the pecnliar. 
cliara&teristioa ei the Grecian statues, are instanced 
in.three.of the nuist celebrated examples of ancient 
acnlptore.. 

(J.) Tbe jlfK)Ui>B«bi(A»-«repTe«eatithe|pidiDafitj>rraKe. 
against tbe serpent Python, wliich be kilb at a blow. In the 
raoQlh, we discover an air uf satiafaction, bordering on con- 
tempt ; but thu light dissonance dlstnrbs not the divine bar- 
iBony of the whole. Tliis faint tint of inqnietnde is absoriied 
in an inexhaostible fandof ener^ and tranquillity, a charac- 
ter perfectly laitable to a.godviotodoas by his own energy, 

(2.') The map Qi'Hiabe and her Daugloeri, agaiitst whom 
Diana has dischar^d her fatal arrows, are exhibited in that 
stale of stopefootion, which takes place when the prospect o£ 



t, entwined by serpents. 
niuieLBOcoon waa sacrificing to Apollo, twoenonnoos ser- 
pents issued from the sea, and attacked bis two sons, standing 
by the altar, tbe lather attempted to defend them, the serpents 
twined thran in their complicated wreaths. Tbe sculptor has 
bere exhibited the most agonizing pain tWt can affect tbe 
muscles, the nerves, and the veins. Tlie sufferings of the 
body, and the elevaticn of tbe soni, are expressed in every 
m^ber with equal energy, audform tbe most divine contrast 
imagbable. Virml, .^^.U.v.loa. 

Thb Venus of Pjaxiteles (oommonly ct^led Venus de Mor 
dicis); belongs to this class. 

- 136. Jfoman^cu^ture'TbeRomans werefoliysen- 
sihl6 of the superior excellenoe of the Greeks in 
.8culptare>.aiid hberalty en.coaraged the artists of this 
■ution. By.thi&,meajiST and by collecting their best 
works from all parts of Greece, have been transmiU 
ted to posterity those fascmating models for imitation 
wb^ch hsTe fwmed-the taste of theltaliai^scalptorr. 



Modem Scu^ture: 181 

SECTION ai. 

MODERN SCULFTUSE. 

IS7. JTfo/y. Oar limits permit us not to outer into 
an inquiry as to the comparative merits of the differ* 
eat modern echools of Curope, of which Italy bears 
the palm. Of these it i& obviona, that piety and sa- 
perstitiou are the priacipal; the legends of tlieijt 
saints prodnce-an incredible variety for illmtnitiaf 
Qie violent emotions of the sonlin ardent devotJbn 
and the pangs of martyrdom, aad it cannot be dia* 
pated that they, have in. many, instances very nearly 
approached the expression and excellence of their 
masters. 

Miehatl Aneeh Baomirotti has been honoured by hia coon- 
tTjmen with the title of divine, nor was Bernini mnob leu de- 
«ervin^ of this honour. In this coantry, Alfttrdi utd otfaen, 
bat pnncipall; Cawna, bave been much distingniabed. Ca- 
nova ii andoubtedly the greatest acalp.tor now HtIk^, and tailj 
equal, to:thc leoona elaai of Gredan acnlptora. A gentleman 
at Rome, who wa» often in the work-ahop of Canova, oncom- 
padng a-statae of Perinu esecBted b; faim with a oast from 
tbeStlndere Apollo placed in the same room, declared that 
the former suffered very little b; the compariaon. 

138. Great Britain. Nations, who worship images, 
naturally encourage those who have any taste or ge^ 
niua for the art of making them. If the sonlptor'a 
art does not owe its origin ^il^cortainly owes its great- ' 
est improvements, to idolatry. The Anglo-Saxons; 
at the time of their settlement in this isFaod, had the 
art of carving in wood, or catting in stone, the images 
of their deities. When Coifi, the chief priest of the 
Northarobrian Saxons, was oonverted to-Christifi^ 
nity, he-overturned the altars, and brolfe down the 
statues of their gods, iu the great temple at God- 
mnndham, neat York. The shapes of the f tatuea of 
these deities, with their various emblems, are bUIIi 
j^servedin severed publications. 

This rapid progreaa in arcfaitectiiral elegMce was greatly- 

^Mitedh^a band ofhtgenious workmen ofTMiOns countries; 

o 6 
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who, bnniiig UiemMlrei into Mcietie* ondor ibt tiOb of 
_:^ f*^' ?*^*"^'**^'**«lo«*oopn]eat princes, and 
wo nmoh Kttaobed to the tJoantifol Heiirj, and to bis ilta^ 

mai«nir o<o». Bifli* reCnwn, »d tl» »itT«tf o< 

Jjtllptai,, n the nrlf WW, FUher Mont&Sco,, lijTttJt 
iid StS "iS** ("S^'"" *irinB (he thirteenH. „itSj, 
S JSSSSt^^" • "°"'' "" ~"'™T»~T. » 

no* th« not WI7 the .putnent. of 4e iTt«r!nt IhSe rf 
pn™ie oerwn., .^e onanented with li.toric.l plSmi 
When <^^ •"■*• ?°" U- oelebr.ted poeliJ fe™ 
tiiemrolueot^whldihl.apcj hii proMot, jThmi ™SS£ 
•04 he Kiw nothiag, ^ 

** Sa.ve on the whIs old ponttrajtore 

Of horsemen^ honkef, fmd houndie 

And hftrt dire, al ftjl of womdis,'' 

SntbOT*"' '^"•* '**""^'l»*°riptioM of hta own 1mA. 



ItaapMn, opoaaaettentiTeoeointLriian, that the SeVM 
XrSSS. PS"" ""J!!." »'™'' •" *"»«• dims en* 
nigoith. eil,!., wwejeneraU, e.hiWt.d.lHetkn'SrS 
yiajer, or oombent, m a moat miMteble tasta inilMMi JLt^C 
wwmade .OU^ore «Wl.tob,th, ™,?,"^Si°St 

glAig- the draper,. InlicrnhdifiiiUiJ^^^ 

a.»S TO done in the art of iSptnre, u, nSSX St 
«>a an.d«i to wmpleted the deSmeCon' ETit ftJ'^ 
SEf.^ bj Uro appUealiM of . blind p^,.„t'5liSr 
which pnninted the pte>en>l)eii of He itttwTof nlntTaM 

s^ -t J ? !"^ "'^^ ^*^ encouraged m EnitlandT 
Some Kood medal, were .track, dnrin7Eli„beth%VAn 

.np«.„bu.o«,..io„ ,u«i<,„i.,i, ti,ft„rtEnM?f 

£ nfe B "^h"^ ofwbicb the Botii, ajcribins iT.toJ,™ 
*B'™ol'ro>idenee,uadnurabloi,MIWli>oi«wiSii 

^. •? i *""? "S"™" 'uk to inter npocTacSSL 
BBon of modem scnlptor*i "oflicetoMy thatlwMim!„Js?^ 
Abbq,, St P,nl'. catGdS, and GnSdtau, SS-TSS^ 
of til. art onri.aUcd bj ^i n.HonrWoVSuteieCfcS" 
npoB the processof this art ■> " "jerewe toiM* 

138. i'>-<«e««»i!^<J«4rt.Tll(ll»ellu,d<ili«n«ll>5 
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EtiAiag Ccpper Piafai. 1^3 

^ nodrm nco^liv ia fonmn^ atatam it aa follows. 
A. mfiel it fint fiaimsd of dajr, then moalded in 
plulw, and laatl^ oast in wax. Out of a large block 
of marble^ anotber Is sawed of the size lequired j for 
this purposst 3 smooth steel saw is used wiihoat 
teeth, and water and sand are cast upon the marble 
^m time to time. It is then fashioned bj taking off 
wliat is snperflooiis, with a steel poin^ and a heavy 
baHuner of iron ; and i» afterwards brought nearer to 
the meMOie reqair«d with another fine point. A flat 
cvttjng iwtroinwt. with notches in the edge, is next 
He4r «nd then a cbUel to take off thescratchsa whiob 
are left. The work is made &t for polishing by rasps 
of dlff^ent degross of fineness, 

Thii utUt bftTiag atnilied hi* model wilh all poutbla atton- 
tioQ, be draWB apoa U borizaDtU uid perpendicnlBr linw id. 
tenit^g «ush othef at right angles. Ha then copitt theae 
lioef npon^ marble, Jiutu the paintet makcjB aw of tnuu- 
VWMI IiBMt iriMK he «epi«> a picmn or rsdocet U to » 
fBtaUoF Nw. TbvH trra»v«rMtl uoei or iqaarM drawq ia an 
eqnal manner opon the marble and upon the model, exhilat 
«G6arate meaBur^a of the surracea, npon which the artist ii to- 
work. The itatoeispoftfAMlbjpninice-stdncsineltiaDdtri- 
poli} but if agraatei lustre be required, bnrat straw i»iised.. 



CHAPTER V. 

HNGHAVINC. 



SECTION L 

TO ETCH COPPBa PI,ATea. 

1,40. Etching is one species of engraving en coppetr 
the Imes being corroded in with aqua fortis, instead 
of being oat with ti graver. For Bftany purpoees- 
. ctofaing is sqpenw to ^gvaving ; but there are others 
in wbifl) Ute subjects n««t be grayed not etcbed. 



194 Fine Arts. 

' In geneml. In BiigniTiD^ on copper executed in the wtnUe 
manner, etotdng and gtvnog sreoenbined, the plate ii tuni' 
aUf-bcKim by etcbiag, and finiihed with the gnyei. Land* 
scapes, arcbitecture, and machinery, receive most assistiuice 
tVanTetchiii);, which is not so ^plicable to portraits andltis- 
torioal des^os, tboogh in Oiese abo it lias a place. 

141. The various instruments and. materials used 
in the art. 

Copper-Plates are prepared by the coppersmiths; 

Etching-points or needles, instroments of steel, an 
inch long, fixed in handles of hard wood, ahoat six 
inqhes in length, and of the size of a goose-quitl^ 
sliould be well tempered, and occnrately fixed in the 
centre of the handle. They are brought to an acoa- 
rately conical point, by rubbing upon an oil-stone. 
Several of these points are necessary. 

A parallel ruler, for drawing parallel straight 
lines, is best when faced with hrass, as it is not then 
so liable to be bmised by accident. 

Compasses for describing circles and measnrinjp 
distances. 

Aqna fortis,.or what is better, spirits of nitre (m- 
trous acid), is used to corrode the copper. This 
process is called biting in. This liquid is kept in a- 
bottte-with a glass stopper, as its fames destroy corks. 
A stopper of wax, or a^cork well covered with .wax, 
will serve as asubstitate. 

Bordering-toax, fbr snrronndlng the margin of Ae- 
copper-plate, when the aqaa fortis is pouring on, may 
be bougnt ready prepared, or made tikus : 

Take one third of bees-wnx to two thirds of pitch; melt 
tbem ID an iroa ladle, and pour them, when melted, ioto wa- 
ter lukewarm ; Uieu mould it with your hand till it is tbo- 
renghly incorporated, aad all the water squeessed out; Form 
it into rolls of convenient siso.- 

1^ Turpeniine-vamieh, used for covering the 
eopper.plate, in any part There yon do not wirii the 
aqua fortis tobite^ iB.dUated to a proper conaistoice 
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vith tnrpentine, andMnixed with lamp-blaok, thatit 
may be seen better vhea laid apon the plate; 

143. Etching-ground, xiseA for ooYena^ all over- 
the plate, previoas to drawing^ vith the needles, is- 
prepared in the following manner : 

Tate of virgia-wtuf and aflplutltuin, «ftch twen^ oancoa ; or 
blsck-pitcb and Burgundy-pitch, eaob half an ounce ; m«lt the- 
wax and pitch in a new e^ico-ware riaxed pipkin, and add 
tothem, by degrees, the agplwltom finely powdered. Let the 
whole boil till saobtimc as a drop of it upon a plate, will 
break when it is cold, (» bending it doabletwoortbree times 
between the fingers. The varnish baini^theii boiled «noagb, 
is taken from the fire, and cooled a little, and poured into- 
wktm water, that it may work the raoie easily with the hands, 
into balls for use. 

Obtcreatioa. — The fire must not be too violent, last the in- 
gredients bora; a slight simmering wiH be sufficient; that 
while the aspballum is putting in, and after it is mixed wifii. 
Hiem, the ingredients sboald be stirred with a spatula; the 
water into which this.compositien is thrown, should benearly 
of ths same degree of warmth with the oemposiden, to prcTent' 
a kind ofcracking,whiehhappeBiwfaeDthe water is cold. 

The varnish ought to be huder in summer than winter, it 
will Iwcome so if it be suffered to boil longer, or it greater 
proportion of the asph'altum be used. The experiment above 
mentioned, of the drop suffered to cool, win determine the de- 
cree of hardness or soflness snitablc to the season when-used, 

144. To lay the ground for etching, jn&TproceBA la , 
the foUowiog maimer. Haviiig cleanedthe copper>. 
plate with fine whiting and a linen rag, tofreeitlrom 

frease, as a handle for managing it by when warm, 
X a hand-vice to some part of it where no work is 
intended to be laid. Roll up some coarse^irowu pa^ 
per, light one end, hold the back of the plate over the 
barning paper,, moving it about imtil every part is 
eqaaliy heated, so as to mdt the etdiing-groimd, 
which should be -trapped up -in a- bit of taSety, to 
prevent any dirt, . that may. happen to be among it, 
from mixing with what is melted upon the plate. If- 
the plate be lac^e, . heat it over a chafing-dish with 
dear coals. It must he heated just sufficient to melt,- 
not to-bum the ground. When a sufficient qnanlity 
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of tlie etching^growid has been ribbed oa ths plati^ 
dab it, or beat it geatlr, while the plate is hot, wilb 
asnuall dabber made of cotton wrapped in taffet^. By 
this operation, the ground is dietribated more equally 
over the plate, than by any otbermeaus. 

When Ae plate is thiwniilfonKt; and thinlT eovtmi with 
the vaToiafa, it b blMkaned by nnoUnK >t with a wuc-l^w. 
Twist togelher three or four pieem of wax-taper to nake a 
toge flaine,-aad wliila the ^te ia slltl wun, bold it with th» 
TMaiihed nde downward!, mnd hmt* the snolcy part of the 
ligiited taper mer it* wrfeoe, till it ia almost black ; but let 
not the wick loBchtheTutiiAf), lest it get smeared or stained. 
In laying the •tcbit^-grosnd, take eare that no paiticlM d 
iaU fettle upon it, as that woold be fbond tronbtesome i& 
etoliing ; the room therefore in which it is laid shonld be still, 
and free from dnsU 

The ground beia^ laid, and saffered to cool, the 
next operation is to transfer the design to the plate. 

For this pnrpMO a tracing on oUed paner ia made from Oe 
daaigo to be etebed, with pea and ink, iMiTing;ayer7 Dnall 
qnanlily of ox^t gall mixed widi it, to make the trited paper 
takait; also a^eoeof thinpaperrOf tfaesame size, is mbbed 
ever with red cWk, powdered, t^r means of some coU«n> 
Then laying the red chalked paper, with its chalked side next 
the gronnd, on the plate, pot the tracing iwer it, and fastnfr 
tbeia both together, aitd to tiut plate, hj a little hit of thftbor> 
dering was. 

When all this is prepared, with a blnnt etching needh} 
go gently all OTer the lines in the tracing, and the chalked 
paper will be pressed against the groaad, and the iinei ot 
dw tracing transferred le it. 

The plate ia now prepared for drawing tfarovgh 
die lines mailed upon the ground. The etching 
jpoints or needles ore now employed, leaning hard m 
Ugbtly, according to the degree of strength ce- 

Sinired in the lines. Points of different sizes a&d 
onns are also nsed, to make lines of different thiok^ 
Bess, though this ia owamonly effected by tiie bitiug!> 
in witlftiqaa ftotis. 

A margin or bordepof wax fwmed all loani] the plate, 
holds Ao aqaa ibrtis when it is poared eo. The boidering 
WBxaUc«djdwaribed,isp«tinto,lnkewuB wat«E to iK>ftMi 



c.Goo^lu 



Etciit^ Ctpper Plalet, U7 

U, twd n»d«r it rnuHf worked fay the hanf. man mrf- 
Soiently pliable, it i> (trawn iat» Tdth, Mid pnt Toond the 
tAgea of tbff pUtf, in s iie»t wall or Burpn. A apout » 
fiiipied in one corner, bj nhiich bflerWRLrds ta pom lA the 
sqns foiiia. 

Tfac nitroas a<M<>iHrfts or nitre) ii imw dflttted oHth Ibor 
or live tiroes u mach iTBter, or more (according as joa wWt, 
Dictate to be bit quick or iluw,) and poured npoo Iha plate. 
Id a few minules minute bubbles of air will 81) ail the linea 
drawn on tiie copper. T)<eseare removed ti; afeather; and 
the [4ate4g«ver]'n«waad then tmtpt, aa it is ettlled, or kept 
boefmmau bahbiea. B7 «ke maiM ar less tapM pTo4actiiM 
of tbcM bidiWe*, 70* jaAgt of Hxa raviditj with ivbieb tbe 



acid acts apon the Aower. Tlie bitiuff-iii of the plale ii 

st pncertun part of the procew, uoIIhdk but oxpetif 

I emble «dt one to tdl irtieii it ia faft enoi^ as Ifac 



lUdBneaa and dnftk of the Iin6 caaoat CM% be aeen ttlt 
tike gjnapd i* rem»wfii. 

WbuB y»9 judge, fr«m tbe time tite'tcid baa been. 
at, and the iBf)i4ily of the lutiiig, Uiat those Unas . 
jOQ vUiii to be th!e funtest are deep «m>ogh, yon 
pear off the aqaa ttrtis by the spwat, wash w plate 
with water, and dry it, so as not to melt tbe gro«od> 

Tbow lines not inteaded to be bit imy de^wr are 
BOW staf»ped ap with turpMitine raniirii Mixed wi^ 
kuap>41aol[, aad laid on with a camel's hair pencil ; 
whstithis is tboropghly dry,tfae aqaafortis is poored 
on again, to bit^ the other lioes, that are to be- 



This process of stopping ont and bltf^ in is lo be repeated 
a« oftea m Uoe««f MOarcwt degreoi of thaafcaoM are to be 
wade. 

It is necenar; also to be careful lo stop out, with lb* 
Tamisli those parts tram which the ground ma* have eome off 
hj 4e action of lb»arid, else parts will be bit that ware not 
iate^ed. lUa ia oriled J^m^Wmt- 

When Die bitin^m is finished, remore the bor- 
deting wax aai Hie ^ottsd, that y«a may see what 
■oeoess yoa have hwl. 

To take off the bvrdoflnf.'wax, the plate is heated by a 
piece of Kghted paper, which softens the wax in eonlaet 
with the pista, and it ooatea off olmn. 

Oil of tnrpenUoe is now poured upon the ground, and the 
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fUtte ndibed with ft linen ni^, to r«m<>*e all the Eroiiiid. 
Lastly, it is cleaned with whiting. 

The success of ihe etcbihg is now known, but 
it is necessary to get an impression upon paper by 
a coMter-plate prister^ This impression is called a 

If any parts are-not bit so deep as were intendedf. 
the process is repeated, provided tbe lines are not 
too mntly bit. This re-biting is done as follows :• 
melt some of the etching-ground on a spare piece of 
copper, dab it a little, to get some on the dabber;' 
clean oat with whiting the Tines that are to be re-bit,' 
beat the plate gently, dab it tightly with the dabber, ' 
attd the parts between the lines will be covered with 
the ground, but the lines themselves will not bO' 
Wed up, and consequently will be exposed' to the 
aeUoQ of the aqna fortis; This delicate process' 
must be performed wkb ereat care. The rest of the 
plate is now vamishea over, tiie^ bordering-wax, 
put on agMBj and the biting repeated a» at first. 
Should any part be bit too deep, it ii reooTered or made 



H the lineiof tbe eicliing and give i^aiWMV* 
nnuoea ececu 

145i Dry-poiniin^; another melhodfor softening 
the harsh efiects usually apparent in an etching, is 
done by cutting with ttie etching-point upon the 
copper without any grouad or varnish. Thisprocess 
does not make a deep line, and is uiedfor covering 
the light, where ddicate tints. and soft shadows are 
wanted. Sy varying these proeesaes of etching,, 
graving, and dry-pointing, as may be necessary, the. 
plate is worked up to> the full effect intended, and 
ibaa sent to the writing engraver, to grave what- 
ever letters or inscriptions may be required. 
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I^. Engraving, is the catting of lines Dpon a cop* 
per-plate, by means of a steel instrument, called a, 
graver, without tboase of aqoafortis. Tbis, the first 
way of prodnciog copper-plate prtnts that was prac-^ 
tised, 19 still ased in historicai subjects, portraits, 
and in finishing. landscapes. And the neces»ary tool» 
are, gravers, a scraper, a burnisher,, an oiUstone, a. 
sand-bag, an oikrabber„and good charcoaL 

The grarem tira ateel tempered iutbunients, fitted in k 
short wooden handle, Tbey are of either aqoRiv or loaen^ : 
tke fint for cntting broad strokes, the other for fainter anA 
mtwc delicate line*. 

The wrHper, a three-edsod tool for ■orutiDf off the bnnr- 
taised )>7 thegniTer. Barnishen are for rabbiug down lines 
that have been cut too deep,, or bnrnUbiDr out scratches, or 
holes in the copper: thej are. made ofbud steel,' well roaa^ 
and polished. 

With Hie oil^one,.. the gnveis^ etehmg-points, ius, an- 
wbBtted. 

Upon the sand-bag, or coshlon, the plate is laid, for the 
convenienej of turning it round in any direction. 

The oil-rubber and oharcoal, are nied fbr polisbin{f die 
phtte when necessary. . 

Great careis required lO' whet the graver nicdj, partieii* 
larly its belly, the two aagle* of the graver which are to be 
held, next the plate must do laid flat upon the stone, and 
rubbed sleadilj, till the belly rises gradnaHy above the plate, 
■o ttnt, frtien ^ou lay the graver Hat ap<»i it; yon may jnst 
peroeive the light under, the point i.else it wiU dig into thet 
copper, (ukI yon cannot keep a point, or execute the work with 
freedom. In order to this, your right arm must be kept oloie 
to year aide, the fore-finger of jonr left hand placed upon 
that part of the graver whiith lies nppermost on the stonet 
To whet the fkce, place the Sal part of the handle in the: 
boUow of yonr hand, with the belly of the graver upwards, 
npott a moderate slope, and rub the extremity, or face, upon 
the itone, till it has an exceeding sharp point, which yon may 
' prove by tdal upon yonr thumb-nail. 

'When the graver is too hard, as is nsnally the case when 
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first bong^t, and ma; be known by the frequent breaking 
of the point, the method of taxptriiig it is as follows : heat » 
poker red-hot, and hold tb« gntver apon it, vithin half an 
incU of tlie point, till the steel ehan^s toa light straw-coloor; 
then put the point into oil, to cool ; or, hold the graver dose 
to the flame of a candle, till it be of the same cotonr, and 
cool it in the tallov; bathe careftit either wav, not to hold it 
too long, else it will be too soft ; in this case tbe point, which 
will then turn blue, mnit be tempered again. Be not bts^ 
ii tennaring ; for nmetines a Kttlo wetting will brii^ it ta 
a good conAitiun, when it is hat tt tittle too hard. 

To hold the graver, ovt i^ tlwtpart of tke faandlfr 
vpon tke same Un^ with its bdty, or sharp edge> 
makuig that iMe flat, that k Euiy be no obstraction. 

Hold the handle In'tho hoBow of toot hand, ostend yoBr 
fbrerfiqger toward* tke point, let it nat on the baok of tbe 
gravw, that jtm may gnide it fi«t and parallel widi the fMe. 
Inot not ynor fingen interpoM between the plat« mi tte 
graver, else thej will hinder jon from carrying tbe gnwer 
Mm) mtb the plata, ani from cntting Ae strokes dearly. 

To lay tbe desipi upon the plate, after yoa have 
polished it fine and smooth, heat it till it will melt 
virgin-wax with which mb it tlimly and equally over» 
let it cool. Then with a black-lead pencil, draw oa 
paper, tbe design which yon mean to engrave, lay it 
upon the plate, with its penciled side npoa the wax, 
then pfess it close, and with a buraisher go over 
every part of tbe design, and when yoa take off 
the paper, yon will find every line which yoa drev 
vitb the black-lead pencil npon the waxed plate, as 
iflt had been drawn ; then with a sharp pointed tool 
trace all your dflsigQ tlirough the wax opon Uie 
plate, and yoa miay then take off tke wax, and pro* 
ceed to eDgruvB. 

Tbe table, or board yoa work at should be firm 
aai steady ; upon the plate thonld rest yoar sand- 
bag ; and sold the graver as above direotedt proceed 
according to the following rules.' 

£«& 1. For striugbt strokes, hold your plate fiim upon tbe 
aand-bagwithyourlefthand, move jour right band forwards; 
leaning lighter where tbe stroke should be fine, and harder 
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vbM4 TCFD woold have it brtrnden. Bpt tea etronlar oi 
entAcd. ■troket, bvld the graver itedfaal. Bad mMe jtm 
bMid or Ibe plate, ** jmi lee caoieiiient. 

2. Iieam to cany your hand with suoh dexteritj, that yon 
nay fiin^ joot stroke asfinelj as yon began it ; iT jou are tb 
aiakici obc part de«p«r or Uacber than uiotber; do N bj de- 
grees ; and that.yon may do it wifli exaotnem, take oai« tbnt 
joot atiokea be Deilbei too clow, nor too wide. 

3. In the coarse of your work scrape off the TOnghnen 
vhicb arises, with yonr scraper ; bnt be carefal, in doing this, 
not to soiatcb the plate ; and that yoa may see yonr work 
properly as yon go od, rob it wilk the oil-rabber, and wipe 
tiie plate clean, which will taka off the ^are of the ooppn-, 
and shew what yon have done to Ibe best advantaga. 

4. Any fflisttJceaor acratchesin tbepUteareiahbedauttn 
the bumisbei:, and the part levelled with the icraper,. po- 
liihing it again afterw^a Ugbtl; with the bmniiher, or olui- 

Having thus attained the uae of the graver, aoootdii^ to 
the foregoing rules, you will be able to fioith the pieoe you 
bad etched, by graving np the soreral parts to the o«rfour re- 
quired ; be^jnniag , at in the etching, with tbe ffuater parts, 
and adtancitig gradually widi the stronger, till tbe wlwla ii 
completed. 

The dry point or needle is nat ased till the g^ood 
is taken off the plate and is principafly employed ia 
the extremely light parts of water, sky, drapery, 
architecture, Sec. 

To pt«Tentany obrtmction from too mucb light, a sash, 
aadO'Of transparent, or fan inpcr, pasted on a frane, is 
{riacad rioping at a oonvenient distance between yonr work 
and the light, this will preierre the si|^ and when tbe nm 
sbiac* cannot be dispensed with. 



SECTION ra. 

HUCOTINTO 

147. This «t, of tate date, is r«oonunended by die 
ease with vhioh it is executed, especially by those 
^o nnderstand it. In M«zsotinto prints were are 
DO etd^ng, or strokes of the graver, but the lights 
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-and sbadeB an blended together, and sppear Kke <b 
dmwing in lodiBn-ink, They are tberefore different 
from aqua tinta; bat both resemble Indian-ink, and 
the difference is not easily pointed out, Mezzotinto 
18 Implied to-portraite and historical subjectg^ «qiia 
tinto to landscapes and architecture. 

The tools for mezzotinto scraping are the groand- 
ing tool, burnisher, and scraper, and yon proceed by 
the following rules. 

Rtde 1. To lay the measiotinlo graond, place the plate, 
with m pieceof flaDneluDder it, apon your table, hold Ibe 
graondlDg tool in your band peipendicutsrly ; lean qpon it 
'modemtely.ceDtinnBHyruckiDgyourhandiD aright line from 
end'tffcixI.tillyouhaTewhoIly covered the place in one direc- 
tion: next cnns the Btrokas from side to side, aHerwards 
from corneT to corner, wortuDg the tool each time over the 
'plate, in every direction, like the points of a compau ; taking 
cue not to let the tool cut (in one direction) twice in a place. 
Tfaia done, the plate will be fall, or in other words, all orer 
rough alike, and would, if it wereprinted, appear completely 
black. 

2. Having laid the groond, take the icrapingii of black 
chalk, and with a pie<(e of tag tub it-over the phUe ; or yoo 
may smoke it with candles, as before directed for etching. 

3. Now take your drawing, aud liaving rubbed the backs 
with Tcd-chalk dust, mixt with flake-white, trace it on the 
plate. 

4. To form the lights and shadows, take a blunt needle. 



mark the outliues only, then with a scraper scrape off the 
lights in every part of the plate, as clean and smooth, in pro- 
portion to the strength of the lights in your drawing, taking 



lights in every part of the plate, as clean and smooth. 

■. the strength of the lij ' ■ ' ^ 

o hurt your outline!. 

The bnrnisher is used to soften or mb doirn the 
extreme light parts after tbe scraper has been ap- 
plied ; such as the tip of the nose, forehead, linen, 
&c. which might otherwise, when proved, nppear 
rather misty than clear. 

Another method used by mezzotinto scrapers is, 
toetch the outlines of tbe original, as ftlso the folds 
in drapery, m^ing the breadth of tbe shadows by 
dots, which having bit to a proper depth with aqua 
foitU, take off the ground used in etobing. and 
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EnffravKtg ia Aqua Tinta. iL4S 

b«Ting laid the aiezzMiBto ground, proceed te 
socape as above. 

- When the plate ii lemAy tor taking m ptoof. Mod it to die 
copper-plate printer, and get it proved. Wben the proof i* 
dry, touch it with wbite chalk where it sbcnild be lighter, and 
iritfat)Uclc chalk where it should be darker; and vhentbe 
print it retouched, proc<;ed u before, tor the iig-hta ; and for 
the itatk toiicheB use as much as you judge jie<!eaaary, a smaJl 
grounding tool, to bring it to a proper colour ; and when yoa 
liave done as mnch aa you tlunli expedient, proie it agun; 
-and proceed in this manner to prove and toach till it ii en- 
lirely to your mind. 



SECTION IV. 

-OF ENOniTINa IN JiWA TINTA. 

148.. 3y aqua tinta eograving we can produce 
prints resemUltng drawings in Indian-ink. 

"The prinoiple «f the process ooDsists in corrodiog the 
-«opper with aqaa fords, so that an impiession from it has 
the appearance of a tint of ink laid on the paper. This is 
done by covering the copper with a ponder or seme sub- 
stance which takes a granulated form, bo as to prevent the 
aqua furtis from acting where the particles adhere, and by 
this means causes it to corrode the copper partially, and in 
the intersticea only. When these particles have biien ex- 
tremely miuute, the impression from the plale appears like a 
-wash of Indian-ink i but when tliey are large, the granulation 
is more distinct, and as this may be varied at pleasure, it may 
be adapted soeceasfnlly to a variety of purposes and mitjects. 
This powder, or granalation, is called aqua tinta 
grain, were are two methods of producing it. 

Having etched the outline on a copper-plate, pre- 
pared in the usual vray by the copper smith, prociire 
some substance finely powdered and sifted, which will 
melt with heat, and when cold will adhere to the 
plate, and resist the action of aqua fortis. The 
sabstances used for this purpose, either separately 
or mixed, are aaphaltum. Burgundy-pitch, resin, 
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jum-ojnd!, gun-vuatick, and idl tfie tesiuff and gam- 
resins answer the same purpose. Comnou reaiit kas 
bsen ffeaeiaHjf laaeif and awwe»: tolerably ; thoagh 
^ma-^tpti makes a iMtter grain to retiittttie sqimftntnr. 

The aybstance intended to be used foe tbe grain U'diitoi- 
buted equallj over the pktc; diffcreut metbodaof pcrfonniBf 
4his part of tbe operaBon have been uied bj diJBeKnt e» 
gravers. 

Tbe usual way is t« fie up the powder in « muslin baf, 
trhicb Blrifee against a piece of suck,, held at tome Ikeisht 
above the plate ; Uie powder that issues ootfalU gently, and 
settles eqaolly o^'er the plate ; «s hair powder npon the Air- 
nitare after the operations of the barber. Tbe plate being 
covered eqaally over with the dus^ or powder, the operator 
proceeds next to fix it npon the plate, by heating it genlJy, so 
as to melt the particles. Tbis may be done by holdingunder 
tbe plat« lighted pieces of rolled up brown paper, iDOving 
them aboat fill every part of ibe powder is melted i this wiU 
be known by its' brownirfi chanps of «olonr. It is now to be 
auffered to cool, or be ready for the next part of the proceas. 

Slush pafts of the drawing to be eagraved as are perfectly 
while have their corre^randing parts' or the plate covetw^ 
with tarpentine varnish, diluted nilh turpentine to a proper 
«ODsisteDce, to work freely with the pencil, and mixed with 
lamp-black togive it colour; if transpircnt, tbe touches of 
the pencil would not be distinctly seem. The mar^n of the 
{date isaliooovered with varnish. When tbe varmsbia dry, 
a border of wax is raised ronnd the plate, as in etching, and 
yoa poor on the aqua fortis properly diluted with watar. 
Itiia is ddled iatin^n. It is the part of tlie process' most 
oncertain, and rettsiring the greatest degree of experience. 
When fte aqna brtis lias lain on so long that the plate, whea 
pnntcd, wonid produce ibc lightest tint in the drawing, it iq 
povred off, and the [dale washed with water, and dried. 
When drf, the lightest tiitts in the drawing are varnished 
ngam, and tbe aquafortis poured on as-befMO, aodithe same 
process is repeated as often as there are tinls-to be prodnced 
tn the plate. 

Although many plates are etcbed entirely hy_ this 
method of stopping-oat and biting-in alternately; 
yet in general, it is very difficalt to stog roaadj.aod 
leave out all the finishing touches, aa also^the leaves 
' of trees and other objects, which in this manner it is 
impossible to exectite trith freedom. 
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To ovcrooine thii diSlcnlt^ anotlier proc«M has been in- 
veuted, by w hieh these tauobes«i« laid on ihe -plate, with as 
mii«h ease and expedition as in on Indian-ink dnwii^.- 
Ein4 washed whiting miKed wttfaalinietreaoievt aafar, and 
dHnted with water in the pencil, to as to workfteely, u laid 
oD Ibeplate covered with Ihe aqua tint i^ound, in the same 
■anDn- and ud tite same parts as ink on the drawing. When 
dry, the plate is Tarnished with a weak thin vuiush of tnr- 
penUne, aiphaltum, or maaUch : nben dry aqua fortis U 
poored mi. Tlie varnish immediatdy breaks up in Ibe parte 
where the treacle mixtnre was laitt, and exposes those places 
to the action of the acid, wbilo the rest ol' the plate remains 
secure. The effect of this ia, that all the places where tba 
treacle was used, are bi^in deeper than the rest, aad have all 
the precisioii anil firmness ef touches in Indian-ink. 

After the plate is completely bitten-in, the bordetins wax 
it t^en off, bj beatiag the plate a littie with a lighted pieoe 
of po^r ; it is then cleared from the ground and var^h by 
oil of farpentine, and wiped clean with a rag and a Jittle 
fine wbiting, when it is readj for the printer. 

The disadvantages ef this method of aqoa tinting are, a 
difficnllj to prodace the reqaircd degree <^ eoarseoess or 
fineness in the grain, and plates so engraved print not many' 
impressious before thej aie worn out, and though oucasioiially 
of service it is therefore seldom uaed. 

The Eecond method of producing the aqua tiCit 
groand, generally practiiied is the following. Some. 
Fesinoas sabstance, as common resin, Burgaody- 
pitcb, or inasticb, dissolved in spirits of wine, is 
poared all over the plate, held in a slanting direc- 
tion that the finperfluons Ouid may drain off, it is 
then laid down t^ dry. The spirit, in evaporating, 
leaves the resin in a granulated state, or rather, the 
latter has craoketl in every directien, still adhering 
firmly Ifi the copper. 

A grain is thus produced with great ease, e;t- 
tremely regnlar and beautiful and iu comparison "of 
the former method mocfa superior for moat purposes. 
After the grain is formed, every part of the process 
is conducted as described above. 

. There are some particnlars necessary to be known to 
secare success in the operation. The spirits of wine osed for 
(be ■olution muit be of the best qnality £lg;bly rectified. That 
VOL. II. H 
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said in »beft, gtmerxllj coataias camphor, wbiA cntiralr 
apgils tbe gmn. Hoiin, Biuf;BBdy-pitch, and ^BDHtMstioIi 
vtoen dnsolvedin ipiribi of wine, prodww grkinsof b dit' 
fnest appeannoe aad figlira, ind bt* flometiaiesuwd ie|)*- 
raM;, and MBelitDcs mixed is difiervat proportiflM, M- 
conttn^ to the t«aie of the artiit, wnne aslng mnie nbttaooe 
and aome another. To produce a cofvseror fiaer gmiDi'iti* 
iMceBsar; touae a greateror smaller qaantitj ofrosiil; aadl* 
accertian the proportionH the liqno? may he poured on seterd 
spare pieces of copper, and the gnin examined, befine it b 
applied to the plate to be enf^raved. When tbe soliitiM b 
Bade, itntuBt »l>Bd slill and undisturbed foru day'Ortvo, 
.tin aH Ibe imparities of the roaiy have settled lo the bottom, 
and tbe Oaid is qoite pellucid. No other method of firecaog it 
from those iiDparities has been found t» answori Etntinfaig^ ft 
throagh linen or muslin, fills it with hairs, which min the 
grain. The room in which the liquid is ponred on (be ^irte 
mustbe perfoGtty still and free lh)m dust, which, whenever it 
Mis OB the pbite while wet, causes a white spot, which it is 
impossible to remove without laying ibe RraiB afVesb. Itie 
plate muslalsobeprevionslycleaiiedearerully witharagMid 
whiting, as the tmalleat stain or particle of ^eaue prodaoes a 
Memish in the grain. All these aKeniious are neoesaary to 
produoe regular grain ; and, after every thing that van be 
done by tliu most experienced artisfa, there is still mudi nil' 
oerlainty in the process. 

Artisl» are sometimes obliged lo lay on the grains several 
times before they procnrc one sufficiently regular, l^e same 
pTopoilLons o( nialerialb do not always prodnee the same 
effeQtj, which depends greatly oa their qualities; and b ii 
even materially altered, by the weather. These diffloultieft 
are oot Durmuunted but by experience ; and Ihose wbo daily 
practise the art, are liable to unforeseen accidents, tt is to be 
jameiiled, that so elegant and useful a process should be so 
SKtremelji dejicatuand unoerlain. 

As the plate is held in a slautiag direction, to drain eff the 
' superfluous fluid, there will naturally be a greater body of 
flie liquid at the bottom than the top of tbe plate HencSj a 
grain laid in this way is always coarser at the lowermost Side 
of the plate. The moat usual way is, to keep tbe coarMst 
aide fox the for^round, that being generally the pwt «dtH^ 
has the deepest shadows. Jn large lanilscapes, iSfioBspails 
are sometimes laid wilb different grains, accordin|p to the 
nature ofthe subject. 

'Sbe 6oer die grain re, tbe more the impression 
resembles Indian-ink, and the fitter it is for imi- 
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latiil^ A«rit^: but fine gr&ktB ore ^t to come off 
■before the aqaai fortis has lain on lon^ eDoogb to 
.j»odace the desired depth ; and aa tbe plate is not 
ceiBoded a» deep, it ftooaer wears oat in printing; 
eonser grahu, on the contmr^r arc fimter, tbe acid 
goes deeper, ttnd tbeplatethnnrsciff a vresternnm- 
ber of impressions. This is evident when we con- 
ifer, that, in the fine grains, the particles being 
small are neav each other, and ceafieqaentl; the 
a^aa (brtis, wbkh acts laterally a» well as dowp- 
w^df, soon nndermines tie partides, and causes 
tb«D t» ««MBe off. If left too loag on the plate, the 
acid w«i^ «at away the grain entirety. 

The moderately ooarie grains are on these ac- 
■coants more sought after, and answer better than 
the fiae grains formerly in use. 
. Thongh there are djISculties in laying properly 
the aqoa tint grain, yet corroding tbe coppec, or 
biting-in, so as to prodace exactly the tint required, 
is even more precarious and uncertain. No rules 
can be laid dowe by which success in this process 
can bo secured ; a deal of experience and attentive 
observation alone enable artists to da it vith cer- 
tainty. 

W« wit! tberefbrc ^ve some hints which maybe ofim- 
^portance ta those who wisfa to obtitiB the pntctke of ihit art. 
The longer the acid remains in tbe copper, die <leeper it bilm, 
9uh1 consequently the darker the -shade od the inipregiiion. 
It may be of some use, tlierefore, to \i&ve aeTfraJ bits of cop- 
]KT laid With aiina tint grnnnds, of tlie same kind to be Uied 
in tbe plate, and t« let tbe aijna fettis remciin for di£Fn«ttt 
leagthi «r ^n« on each; aad then to examine the tints pn>- 
daced ia oti«, two, three, four mingles or longfr. OMer- 
▼ations of this kind, frei[Qently repeated, and with acid of 
variom degrees of strength, will asnst ttie judgment infnen- 
■agat Ike tint to be produced in A« ptat*. A.vmgnlGm'is 
also naeful to exanioe the graio:, and obaerre the dejith to 
«^b it is bit Nopioof-oftkepiate cam he obtaioed till 
the wlrole process is finished. Therefore if any part appg^s 
bit too dark, it roust be bnmislied down with a steef Entr-' 
aiaher ; but tfaii reqniies delicacy and good manBgement not 
h2 
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of the gnin are oidaIIj injured bji it, it should be avoliled as 
miuA u possible. 

Those parts not dark enongh, mast have a fresh grain laid 
over them, and be itopped round vith varnish, and snbt 
jected again to the aqna fortis. This re-blting reaiiirea oaro 
and attentioD. The plate must be well cleaoea out with 
turpeotiDe before lajiag on the grain, which should be prettf 
coarse, else it will not lay upon the heights onlf , ai is neces- 
aaiy to prodneettie same grain. If the new grain is difler^il 
from the former, it will be rotten, not clear and fine. 

Jn this general account of the proceKs of eogra- 
\ing in aqua tinta, we believe no material oircom- 
Btance has been omitted, that can be commBDicated 
without seeing the different stages of the operation : 
but after alt, no written directions whatever, can 
enable a person to practise any art perfectly, much 
less engraving in aqua tinta. Its saccess depends 
upon Bo many niceties,^ and attention to circnm- 
stances apparently so trifling, that tiie penon who 
attempts it, mast not be surprised if he does not 
succeed at first. It is a species of engraving simple 
and expeditious, if every thing goes on wellj but 
precarious, and liable to errors which are rectified 
with great difficulty. 

It seems adapted for imitation sketches, washed 
drawings, and slight subjects ; but not at all calcu- 
lated to produce prints from finished pictures. Nor 
does it appear suitable for book-plates, since it 
prints not a sufficient number of impressions. It 
cannot, therefore, be put in competition with the 
other modes of eograving; but, confined to sabjects 
fl)r which it is calcniated, it is extremely naefnl ^ 
as it is expeditious, and may be executed withmnch 
less troable than any other mode of engraving. But 
even this circumstance is a source of mischief. It 
occasions the production of a multitude of prints, 
that have no other eSect ^an that of vitiatitig tiie 
public taste. 
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Lk Pkincb, a French artiit, mveDted eafntTing in Moa- 
tinl. He kt^t his proceu a long time Horet, and Bold bis 
printt at first h* dnwingR ; but he naB acanaiiited onlf with 
Ike pbtrder grun, and the cominon metiiOa of ■lop{itDK'Ont. 
Yet the prints he pradaced are the Bneat speoimens of the 
. art Ptui. Sandbt firit practised it in thii coonti;, and 
commnnicaledit tolNKES. It ia now practised thronghont 
Europe i bo t no where more snccessrully than in Great Britain. 



ON WOOD, auu, lt£. 

140. Engraving on wood is a process exactly the >e>- 
verse to engraving on copper. In copper, Ute 
strokes to be printed are snnk or cut into the c(^ 
per, and a rolling-press is used for printing it ; m 
engraTings on wood, on the contrary, all the wood 
is cat awajr, except the lines to.be printed, which 
are left standing. A wood cat is a type, and dte 
mode of printing is the same as that used in letter 
press. Box-woodr planed quite ranootb, is used for 
this porposei The design is then drawn apon the 
wood itself with a black-lead pencil ; all the wood 
is then cat away with gravers' and other tools, 
except the lines- that are drawn. Or the design 
is sometimes drawn upon paper, and pasted apon 
the wood, which. i& cat as before, 

' Thn art is of oonsiderable diffloDlty, there are very few wbD 
practise it, and still fewer who have attained exoelleDoe ; 
jBmich, Braxttone, Hugiei, and some ethers cut moat beanti. 



fall;. It is, however, nsefal for books, nut becanse the print 
ing of it is cbeaper, as ho* been snppoied, than that of cOp 
per.flales ; bot- beeanift a bhx^ for ready reference can be 



pnt in where an enpsTiiv on copper eonld not Yet it can- 
not be applied equally well to atltiie pnrposcs to which cop- 
per-plate engrarinf is i^fdioable. 
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100. 'EteUng on 'Ghu. 

Glass rasbts fbe aotioD of AlL«eldB, essacrt tke^ 
fciorio -acid. By this, bowerer, it is cerrooed as- 
copper is by Bqna fords ; md |>Iatp8 of gtass may 
,be engraeea ia the saioe jnaimer as copper. 

There are several methods of performiog this.. 
We shall first diescribe the process of etching by 
tile fluoric sctd'in the state of ga*^ Having covered 
o^«er the glass to be etched with a thin coat of vir< 
gin-wax (common bees-wax bleached white), draw 
tbedesign.uponit, in the same manner as in etdiing 
on copper. Take- some finOr spar, (Derbyshire- 
spar J ponnd it fine, pat it into a leaden vessel, poar 
wme salphnricfLcidoTW it; place the gimg with the 
•tehed Bidelowermovt over tkns Teesel, two or three 
inohes aboTa, Apply to the leaden Teasel a gande 
beat, irluob uriH ea«te tiie asid to act upon Un 
flnorspar, andtfaegss disengaging itself wiH oar- 
n>de tha glass. When it ie anfficwntly oonrsAed, tJie 
vax may foe removed by oil of iarpantine. 

This etching may be alao perfonoed by raising a 
margtB of borderiotf'WVK roand'tbe glass, m oueop* 
p«r, aad pouron^e Uqnidflnorioacid, ^icb acta 
opoti the gins. 

A third method of etcfaiag on glass is as fdlowa t 
Hnwiae pnt the wax on the glaM, draw yoor design 
spoB It; nuse « mai^gin fdl round it. TbeM pot 
poonded floor spar with some sulpbario acid, dMatsd 
with water, apou the ^ose. Tbesalpbnric acid will 
disengage iha £aoric„ which being absorbed by tba 
water, wiU conodetheglaiaB. 

BcMitiful orBunonts^ >n«; Ibns be etched oo t^«*a, uut 
fiplud to ileoorate muiidowp, by paintiux tUe £gureof the 
fwnaak«Uaiipwie*ofKlfts»wiUieDg;nLTeri stoppuv TarnUh, 
add then expOMiHC Ibe panu is tlie action oftbe gas. The 
gas will con-ode aUtbe Burfoo««f the glos^ «w)ept wkcre the 
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ymmub bu \e«a put, uti give (t ihe lippetu-inee vf grtfond 
glm: whiiA lur ta nndemd non at lew vykqae I9 
In^theaing er diarteniBK the process. Hie (wrU wkere the 
Tarni>b was applied will continDe .trauspatetit and Beem ex- 
tmatdtj Vfi^MX. h is to be noticed, (hat -wlien liquifl flaoric 
aeid ii naed, the lines vhicb baTe been etched coDtTtine VtBt 
tnuMparenti but when the ns has beea employed, the line i». 
wJtUe Bud Ap^iM),asif cutbj awheel. 

- 151. Engraving oh Freciotu Stones. 

In engTftviqg ^mondi, the fint tfaiog is to oe- 
ment two rough ^mBouls to the ends vf tvo. sticu, 
held steatMy ia the hand, and rub or ^nd than 
i^aast each ctther, till they are brbaght iato form. 
Ttte powder serves to polish titetb, which is pen- 
formed with a mill taMing' tm iroa iriieel. 

The diamotid is fixed it) a brus i&Ai, and Applied to the 
wheel, ftnd covered frith dicsMnd duM, Mxed With 'Mive-«U, 
■Md fifst one' Faeo, then onMher is applied to the wted. 
ShUm, trppkirtt, and topmsstt, are cat aod fomied ob ft oop- 
per wheel, and polished with tiipoli dilated In water. Agatetf 
mmetkuMti, emeralib, niiit$, and the softer stones, are cat oa 
ft lewJee wheel, moistened with eoiei; and water, «Bd poh^w 
ed with tripoti, ott a pewter wheel. LapiflmmU, <fM^ fca. 
an poKshed mt a wooden whed. To fasluMi aad bngnve 
TMeaefagUe, et^tal, fco. ■ tadic is nanl, on whtDh ase tiie 
toab, tamed hyairticel; imd the vessel Bbdd to them to he 
«agiat«D, «ither in retis'to or othsrwita: the tools hiM^ 
■wfaliiiiiil. frMB time le tia«, wi& 4iain«wl.dBst and oil, tar 
«aKry and water. 

152. Rtigraving on SHui, tSr Dye-itttttikg. 

This is chiefly used In cutting seals, pmichffl*, 
■MRtriceB, and die* for «tri)(iDg cohn or medali. 
'n« method of engraving with the iMtrtitiiBiiW, See. 
i» the some for coins as for medals and conntets : 
the only diffisrence is in the relievo, (hat of coitlk 
bdug less tldii Aat of ne&ds. and- that of oonnters 
less than tiiat of cmns. Eagravws in ste^ tiow- 
h4 
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monlf b^pn-wiULponcbaa, which arein rdU«va, mat 
servw for making the creox, or oavity, of the matrix 
ees-anddiea: though sometimefl they begin irith tbe 
<»'eax, bnt only ^heni. the work i« to be cat t«j 
«haUoW' 

153. ilocMf y»provtments in tie- art* of En^avii^ 
and Copper-plate Printing. 

Three very extraordinary improvemeDts in the 
art of produdng and multiplying impreuions of «a- 
.gravings, have lately excited public attentioo. The 
first haa been made fay Mr. Jacob Perkins, of Phila- 
delphia, who, from, his pre>emineirt skill, has for 
some time fsat- been employed by the. Amerioaa 
Bank&in the fabrication oi notes- 
It is the peculiar merit of Ur. Perkias'^s notes; 
thai they are capable of exhibitiag. the highest per- 
fection of the art of engraving; while-at the same 
time every impression, though millions of them may 
Ije required; is equal tg R proof. 

Hu mode of prooecding i»-M fdlowi: He fint cuims the 
.aubject to be eogrwed on a flat plate of soft steel, wUc^. 
beingduljhardenediis then c^Mible of impr«B«Bf; a flimOar 
Burfitee of Mtft steel in a cylindrical funn. Tbeeytinderinits 
tarn boinK hardened, iitiien capable of imprewing' other fla* 
plates of soft steel, or copper-plales ; aad oae ejlinder oaa 
thai mniliply steel i». copper platea, io anj delirable nana- 
ber, equal in effect and delicacv to the first, wignving. From 
these, ofconrse, any number of impressiont on paper majbe 
taken, all foe aimilea of one another i aod, if ateel plates are 
nied, they are all eqnal to proofs ; or, if copper, the; maj be 
renewed as often as they begin la wear. Ihe apjjiaratu for 
transferring the impressions, as well as for producinff endless 
lines in heantiftil scrolls, and fm other parpo»ea, are hixfal|' 
creditable to the genius and mann&ctDres of the Uutei 
Slates: bnt Mr. P. has provedhis fertility of contrivance, b^ 
inventing a machine for copper-plate printing, by which be ik- 
enabled, With 30 plates and the labour of fonr men, lo pr^ 
dnce 108 impreMions in a minute, or ao,0(K> in a day. Tbic 
■ucbiue consists of a wheel of four feel diameter, on tbe 
periphery of which are fixed 36 plates. >By supplying an 
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«nlleM net of pfttent paper, whioh i* mtdo to deKend be- 
twoen the platet on the mifaoe of the wheel, and a luilable 
■Lppantiu fbi ittkinff the {datei u they pan roand, in the 
mumer of Cowpera printiag' pren, he ii enabled to take 
good ImpreMionsin the above no rprising nomben. 

The Recond diBCoteiT is that of a French artiat, who, by 
employing an elastic plftte, 90 which to take an imprestiMi, 
and then alretching the plate, ii enabled to retake anoftn 
impresaion from the expaodedr figure; frsm which Mcond 
iiDprenion he tbon prints impresaions of an enlarged buw, 
corresponding line for line with Oie origlttal mall cngra*iiv. 

The third invention is a variation of the art of Stereo- 
typing. Itiafoand that a cerlfun kind of type-metal is rqF- 
iciently delicate to jn^Doe a basHtelief of a oopper-plato, 
from whioh impressions can be cast and re-east, capable of 
being worked st a ptinting-press, and of prodocing fiur im- 
pressions on the paper of the original design. For this. im> 
proreinent the public are indebted to Hessrs. Applegortii 
and Cowper; but it is practised by other persons in conjri- 
derablo perfection ; and seems likely to be usefnl, in aug- 
menting the graphic iUnstration o^ books, withoat increasing 
their cost . 



CHAPTER IV. 

COraiNO,' ASSAYINQ, HOULOINO, AND OABTlNe. 



SECTION I. 



154, Ws employ gold, siWet, and copper as me- 
diam of exchange ; these metals having been found, 
by long experiencei the fittest materials for moDey. 
Herodotus ascribes ^e invention of coins to the 
Iiydians, Pliny attributes it to Bacchns, 

In England, the standard for gold Is eleven parts 

of pnre metal, and one part of alloy. The standard 

for silver is eleTen ounces, two dwts, of gure silver, 

H 5 



Hid eigttte«Q dirts, of sttoj, uMkisir toj^ar (mm 
fOapA troy. 

Tha oalmlmg ■ot oimuf urn or%inllr peifoniMd vUh » 
kanmer, tad aAvrwunM vitt tka niU, wd then acHD wKk 
lb« hunner. By tMtet af tfaSM metbodi ike pleen of B«tal 
«r« atunpvd 4>r atnok whh pnnckaa, or diet, on whiob an 
«Bgi«v«ii 4m KiTerrign^ «fflgie>, vm*, legend, fac. Th« p«a- 
«h«oa oonatslB of « higUy Impered piee» of atMl, npoh 
wUeb tb»«tte h aonk 1b retieva, and ^(ain apon tbo Matrix. 
wfck))i fi MwdMr piece of aleel sonte four incfcea long, fenned 
mnaiv at the bottom and roaaded at its top. Tbe Montdbig 
M th« border and letters ia added on ibe roatiix with wtuM. 
and sharp ateel panoheoiu, and when ilitthnafimahed, it is 
vailed flu die. 

Id ooiniD^ with the mill, the bars or pUtes of 
gold or silver, after having been moulded and taken 
oat of the monld, sre scrnped and brushed, and 
passed several times through the mill to flattea 
flkem, and bring them to the jast thickoeas of the 
specie to be coined. Bat the plates of gold are 
heated again, and qiMsoli^ in water before th^ 
pass- through tite mill, which renders them more 
ductile: — those of silver pass the mill jnst as they 
are, withoat any heating ; and when afterwards 
heated, tbey are lefl to cool. The plates tbos re- 
daced as nearly as possible to their thickness, aj:e 
cut into roand pieces the size of the intended spe- 
cie. Tbe catting instrimient has its upper end 
formed into a screw ; which being tamed by an 
iron handle, lets tbe steel, well sharpened, in form< 
of a punch-cotter, fall on tbe plates : and thus a 
piece is pooched out. These pieces are now ad- 
justed, and brought by filing or rasping, to the 
wei^t of the r^nlated standard ; what remains of 
the plate between tbe circles is melted again. The 
nieces are adjusted in a fine balance ; and those too 
light are separated from those wbioh are too heavy ; 
the first to be again melted, and the aeeond to he- 
filed down. Ihe null tkroagh which tbe plates. 
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pass can never b« so jnst bat Utere iHH be lome 
li^nality. 

The pieces are now called blaukj, and are nov 
carried to the blanching or mhitenitiff-kouae, where 
the gold pieces hare their coloar given them, and 
the silver ones are whitened. This is done by heat- 
tag Ihem in a furnace, and when talcen out and 
cooled, boiling them saccessively in two copper 
voAaels with water, common salt, and tartar. They 
ate then scoured well with satnl, washed with o«Bi- 
mou water, and dried over a wood file in a copper 
pie vie. 

They are first ntarked with a l^reni, at engine, tm the 
«dge», to prevent clipping and panof;. The diachioe Otai 
tomkrktbe edges, is very limple and infenioui. A single 
'nan ii able to mark twenty thousand coinsjna day. llie 
pieces are finally stamped, their impreBsion being given them 
(n a press. With all their marks and impressions, they be> 
oome money ; bat are net cmrent till they hare been weigbod 
u>d exainined. The machinery invented by Meurt. Bolion 
mad Wau, bai long been used in the numutaclttre of copper 
Miooey. It works the screw'pressei Tor cutting out the circii- 
lar piece* of copper, and coins both the edges and facet of 
tlie money at tbe same time. By thii machinery four boys 
are capable of striking 30,000 pieces of money in an hour; 
and tbe macliine acts nt the same time ni a register, keeping 
a fUithnil account Of the number of pieces straok. This is 
tbe mode used in Ibe new miiH on Tower Hill. 

155. For Coining Medals the process !s the sama- 
in effect as that of money. The only difTereDce 
worth notice is, that money having bat a small re- 
lievo, receives its impression at a single stroke; 
but in medals, the height of relievo makes it neces- 
sary to repeat the stroke several times. 

To effect this (he piece is taken out from between the 
coins, healed, and returned again. This process, in medal- 
Kons and large medals, is BOitictimes repeated twenty f IhieA 
before the TdII impression can be given g every time that th« 
ylancbet is removed, tbe superfluous metal streicbed beyond 
the cirenmfereaca is taken oiTwiih a.Gle,. MedatlLoos,. aiu^ 
I1& 
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»od«b of Ugb lelievo, tn accooiUof the diflcaltr of itUi^ 
iag tbom in the pre«, are nnially Bnt oast or moulded m 
•and, like other worka of that kind, and are only pat into tfae 
pien to peifect Ihem. 
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166. Therearetwokindsof as8aying;;'0iTe before 
metals axe melted, the other after they have heea 
stmcb; the first ttrings thetn to their proper fine- 
ness, and the last compares them with the standard. 
For the first assayers take 14 or 15 grains of gold, 
«nd half a dfam of silver, if it be for money ; and 
18 grains of the one and a dram of the other if for 
dther uses. The second assay is made of one of 
the pieces of money, which is cut into fonr parts. 
The quantity of golcl for an assay is here six grains. 
' AssavinK is also the particalnr mode of examiaing every 
ore and mixed metal, ancordii^to its natarawith Uie propnr 
flaxes, to discover not only what metals, with their prt^wr- 
tiOns, are contained in ores, but also the quantity of sulphur^ 
Htrio), alum, anenic, and oUiof matten. 

Gold is obtained pure by dissolving it in nitro- 
mariatic acid, and precipitating the metal by drop, 
ping in a diluted solution of sulphate of iron; tne 
powder which precipitates is pure gold. 

Silver is obtained pure by dissolving it in nitric 
acid, and precipitating it with a diluted solution of 
sulphate of iron. WiUi metallurgists .the mass con- 
sists of 24 imaginary parts, called carats. Gold o£> 
34 carats means pure gold; the number of carats 
mentioned specifies the parts of pure gold, and what 
that number wants of 24 carats, indicates the quantity 
of base metal in the alloy. Gold of 12 carats, means 
12 parts of gold, and 13 of another metal. Gold, 
coins of Great Britain are of 22 carats ^ne, they, 
contain, therefore, 11 pacts of gold and oneof copper^. 
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Putrtittg is Ibe separation of gold from aJlrer 

when hovb are contained in an alloy; it is founded . 
oa the ituolubility of gold, and the Bolability of 
silver in nitriu acid. 



SECTION nr. • 

OE HOULDIIM.. 

157. The art of taking impressions from ptece^t 
of scalptare, medals, &o. is of importance in tbe 
fine arts, and we now treat of it. 

'To procnre a oast from any figure, bust, medal> 
fcc. it is necessary to obtain amoalti, by [««ssiog 
apon the thing to be copied some substance capable 
of being forced into all tbe cavities pr hollows of 
the scnlpture. When this mould is dry and hard, 
some sabstance which will fill all the cavities of the 
moald is poured into it, the form of tbe original 
Irona which the mould was taken, is now accurately 
represented. 

Moulding in 007- particaUr msnncr depends upon tbe 
form of tbe subject When there are no projecting pftrts 
but BQob as tbrm reetilinml ai^rleii with the'prineipai snrfitoe 
of the bod}, nothing more isnecessary tfaui to cover itorer 
"With tbe substance of which the mould is to be foimed, Rnd 
to take it off clean, and without bondiDg. 

The substances used for moulding are various, 
according to the nature' and the situation of the 
sculpture. If it may be laid horizontally, and will 
bear to be oiled without injury, plaster ofParis 
may be employed. This is prepared in a fine pow- 
der mixed with water, and poured over the mould 
to a convenient thickness, after oiling it, to prevent 
the plaster from sticking. 

A composition of bees-wax, resin, and pitch, 
makes a very desirable mould, if many casts are to 
lie taken. If the sitaatioa of the sculpture be per- 
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pendicnlar, d*y, or scoBie liiiiilar mbstance, iwHt be 
med. The b«st kind of cisy is that with which 
Bcnlptors »ak« thnr mttdels ; it is worked to a doe 
consistence, and having spread it out to a size suf- 
ficient to cover all the snrtace, it is sprinkled over 
with whiting, to prevent it fi^m adhering to the 
origioal. Bees-wax and doosh, or the crumb of 
new bread, may also be nsed for moalding some 
small subjects, as fmpreHions of seals and bi- 
joux. 

When there are andercattiD^s in the bas-relief, the^ mn«t 
be fint filled np befure it can be moulded; otherwise the 
mould could not be got off. When the cut* are taken after- 
wards, these places mult be worked oat with a [mipcr tool. 

When the model, or original sabjcct, is of a round form, or 
projects so much that it cannot be moulded in this msn&er, 
the mould must be divided inte several pnrts ; and'it is tte- 
<)aenl]y necrssarj to cast several ports leparatety, and after-- 
wards to join them tofclher. 

In this case, the plaster ntmA be temperad with water to 
■ucb a consistence, that it may be worked like soft paste, and. 
laid on with sume conveoient instmmenf, compressing; it till 
h adapt Kself to all parts of the sarface. When the model 
is thus covered to a convenient thickness, the wliole is left at 
rest tHI the plaitet bceoine firm, so as to hear dividing with- 
nat falliDg to pieces, by anj slij[ht violence ; it must then he- 
divided into pieces to be taken &otn the model. This is done 
by entliug it with a thin bladed knife i being now divided, it 
Bnut be cBUtionaly taken off, and kept till dry : but, befbrc 
the separation of tlie puts Is made, Ibey are noiohed acroas 
flte joints, nt proper distances, that they may. with certainty, 
be put together again. The art of properly dividing the 
moulds, to tnake them separate from the model, requires 
dexterity and skill. Where the subject is of a round ot 
Spheroidal form, itis best to divide the mould into three parts, 
which vrill then easily come off from the model : aad the 
same will hold good of a cylinder, or any regular curve 
figure. 

The mould being thas farmed, and dry, and tho- 
parts put together, it must be first oiled, and placed 
in such a position that the hollow may lie upwards.. 
It is then nlled with plaster mixed with water ; and 
when the cast is perfectly set and dry, it is takea out 



of the monid, «id repaired when BectsMU-y. Thl^ 
finislies the operaUon. 

In Wger maues, vbere tbere vostd othefwlse be a gnM 
tMokneM of the pluter, a eore na; be pnt within tbe moulcT^ 
aa waa ohamyoA Inreprdto thSMitiBKOfatataes, to pn>diic6 
s faoUow In tlK cast. TUt mvea «speiue of plaster, and rea- 
ders Ae oaat li^lar. 

In the same maimer, figares, busts, &c., may be 
cast of lead, or any other metal in the moulds of 
plaster or clay ; the moaids most be perfectly dry, 
for should tfa«re be any moistnre, the sudden heat of 
the metal Till convert it into vapour ; and produce 
by its expaosion, an explosion, that would blow tbe 
Melted metal about to the great danger of tbe 
artist. 
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15S. To. taie « Ctut in Metal from any amail 
Aitimal, Instct, or Vegetahle. 

Prbparb a box, sufGciently large to hold the 
animal, in which it most be saspeoded by a sItibk, 
the 1^8, wings, &c. of the animal, or the teadrib, 
leaves, &c. of, the vegetable, must be separated 
and adjusted in their right position by a pair of 
pincers. A due qnantity of plaster of Paris niixed 
vith talc, mast be tempered to a proper consistence 
with water, and tbe sides of Uie box oiled. Also a 
straight piece of stick mast be put to the principal 
part of the body, and pieces of wire to the extre- 
mities of the other parts, that thfly may forni, when 
drawn out after the matter of the mould is set and 
irm, proper channels for poaring in the atetal, and 
lents foi tbe lur, which otbervise, by tbe miefactiun. 



it Toald undergo from tbe heat of tke xaetthf wvM 
blow it oat, or burst tbe mould. 

In a abort time the pltuter will set, and beciHne hud ; tbe 
•tick and wires may now be drawn out and ths frame in 
which the moald was cast taken awa; ; nod the mould miut 
then be put, first, into a moderate heat, and, afterwards^ 
when it is as drj as can be rendrn^d bj that de^ee, removeii 
into a greater, wbiuh maj be gradaally increased, (ill tho 
whole I^ red hot. The animal or vegetable mchtsed in tbe 
Bould will Ihen be burnt to a coal ; and ma; be tolaU; tial- 
cined to axhes, by hluwing tor some lime int»tbe charcoal 
and passages made for pouring in the metal, and giving Teat 
to, tbe air. ' Thii operation at the same time that it destroya 
the remainder of tbe animal or vegetable master, will blow 
out the ashes. The mould is then allowed to cool gently, the 
deilruction of the anhstanee that had been included in i^ hu 
now produced a corresponding hollow ; but it may never- 
theless be proper to shako the moald, and blow with bellows 
into each of the air vents- to free it wbolly from any remainii^ 
ashea ; where there may be an opportunity of itting tM 
hollow with ((uickiilver, it will be fonnd an effectual method 
of cleaning the cavitj', as all dait and ashes, will necessarily 
rise to the 'surface of the qnicksilver, and be poured outwit 
it The moald being thus prepared, must be heated very hot,, 
when used, if the cast ie to be made of copper or brass, but 
a teas degree will serve for lead or tins. The metal beinr 
poured into themoald, it mnnt he gently struck, and Ihen ss^ 
rered to rest till it be cold ;tit is then carefully taken from 
tbe cast, but without force; such partsoflhematter as appear 
to adhere more strongly, are to be softened, by soaku^ in 
water till they be entirely loosened; that none of the more de- 
licate parts of the cast may be broken off or beni: 

When talc cannot be obtained, plaster alone may be used ; 
it is apt however to be calcined, by tbe beat used in turaiog 
the animal or vegetable from whence the cast is taken, and to 
become of too incoherent and ftasible a lexlnre. Stonrbridge 
clay, washed perfectly fine, and mixed with an equal part of 
fine aand, may be employed. Pounded pumice-alone, and 
plaster of Paris,.in equal quantiliea, mixed with wadied.cl^ 
in the same proportion, make excellent moulds, 

159. To take a Cast in Plaster from a Person'^ 
Face. 

The person whose likeness is required in plaster, 
lays down on his back, tbe air is tied back, so tiiat 



none of it may cover the b,tie. Into each nostril a 
conical piec« of stiff papor open at both ends ia con> 
veyed to allow of breathing;. The faoe is then lig:htl]r 
oiled over with salad-oil, to prevent the plaster from 
sticking to the skin. Fresh burnt plaster is mixed 
with water to a propw consistence, for poarinfr it in 
spooDfalls all over the face (taking care tiie eyes are 
shat,> till it is entirely covered to the thickness of a 
quarter of aa inch. This sabstanco will grow sen- 
sibly hot, but this the patient must not fear ; for in a 
few minutes the plaster will be bard. 

His behi^ taken off, will funn a monld, in which % head of 
«l&v niav be monlded, and therein the •ye* may be opened, 
and such other addidoni and oorrectioui may be nuula as 
are neceaurj. Then, this second bee being auoiated in 
oil, mMoond monld of plaster is made npon it, consisting of 
two part* joined leni^-wise along the ridge oftho nose; »nd 
in this a cast in piaster is taken, as an exact likcDeu (rf (he 



160. Totakt CoitsfromMtdah. 

To take copies of medals, a monld mnst first be 
made ; of plaster of Paris, or of melted salpbur. 

After having oiled the surface of the medal with 
a little colton, or a camel's hair pencil dipped in oil 
of olives, a hoop of paper most be putronnd the 
medal, standing np above the sorface of the thick- 
nesa yon wish the moold ta be. Take now some 
plaster of Paris, mix it with water to the coo- 
sistence of oream, and with a brush rub it over the 
■nr&ce of the medal, to prevool air-boles from ap- 
pearing ; then immediately afterwards make it to a 
snffioient thickness, by pouring on more plastn. 
X<et it stand half an honr, when it will bave grown so 
hard,, that yoa may safely take it off ; then pare U 
smooth on the back andronnd the edges neatly. In 
cold or damp weather it should be dried before a 
brisk fire^ When the. mould is large if you cover 
its face with fine plaster, a coarser sort will do for 



im rhuArtt. 

the 4wok : but aa more piMter dwHid be mixed np 
at one time than «an be usd, «• it wiU soon ^t 
hard, and caoiiot be aoftesed witliwit beiag bnmed 
ov«r BgaiB. 



To prepare yoar moald for casting silphnr or 
plaster of Paris into it, take half a pmt of boiled 
liaseed-oilf and one onDoe of oil of turpentiue, and 
mix them togetbec in a bottle ; dip tbe sarftoe of die 
moald into this mixture ; take the mould outa^^ain, 
and when itfaas socked intheoil, dip it again. Re- 
peat Ibis tilt ^e oil begins tQ stagnate npon it ; ihea 
take a little cotton wool, hard rolled up, to prevait 
the oil from sticking to it, and wipe it carelully off. 
Laj it in a dry place for a daif or two (if longer tiie 
better,) and the monld will acquire a very hard sur- 
face Jrom the effect of the oil. 

To cast plaster of Paris in this monld, proceed 
with it in tbe same manner as above directed for 
obtaining the mould itself, first oiling the mould 
with olive oil. When casts are wanted of salphur 
the material must be melted in an iron ladle. 

161. to taie Cast* idtk Tsinglass. 

Dissolve isinglass in water over tbe fire. With 
a hair brush lay the wetted isinglasa over the medal. 
C6f«rit properly end let it dry. When hard, rajse 
the iuaglass with the point of a knife, abd it will % 
off like bom, leaving a sharp inprenion of the 
Dedal. 

Yira taaf make tbe iiinglHn «f tny colinir, Vf mixing tbat 
fokmrwitli it wbea in kaMeorio4atk«i:or;oaiaa7bi«atte 
«n the oMMMfe aid*, •ml laj goJd leftf ob it, wUch bj lUiw^ 
tbrotigh will make it appeu like a gold medal. A little 
CMmins mixed wiUi tbe iiinglasB will give it the appearance 
of a copper med»], observing to lay tiie gold on tbe concave 
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tOS^ To out man woris in temd. 

The sand is usually a soft yellowish claiaay sob' 
stanoe: but as we see it ia. im iron foiwdeiy, it ia 
black from the charctml which the woilcmes atrew 
over it. 

This land, nfler being fitaecdovcr a trasgh to receive it, is 
woriced on i board, itith a roller, and a knife. The workmen 
then take a board, potlnw a ledge romd, fill tt witb sand, a 
Itttteaaaittcned, toaukeitcobere. Then the wood, w neK- 
•doKidelsof what iainlanded to be oast, arc sppKed to the 
mould, andpressed theNud, to leavetheitnpregsion. AJoi^ 
themiddleMfliemonld, halfof asmall brass cylinder is laid, 
^e metal tans Ibis chasm, into Hie models, from this are 
placed *eTenil otbars, to each laedel |rfaoed in the ftame. 

Alter the fnme is injahed, 0ia wvrkmsn then take oat the 
pattern*, by looMning them ail roond, that the sand vm.y net 
give way. Thej then work the other half of the mould with 
Ifae same patfems, in another frame. In this last frame are 
^Bs, which, entering into correspondent holes in the other, 
nake the two carities of the pattern fall exactly on each 
other. 1^ frame thus moaldea, b carried to the meHer. He 
eileada the chief caaal or the oooDtecpart, adds the cross Ca- 
lais to the several model* in hoQi, and strewing mitl-dnst 
ever them, dries them in an oven. Both parts of the moald 
belas dry, ere joined by the pins, and scrowed np like a 
prew. While the moulds are pr^srii^, the metal i* fuiisc 
u a crucible ofa size proportionate to the quantity of metal 
inlcDded to he cast.' 

1£3. BtU'faundery. 

Ia caating belts, the campositioa ased, is termed 
beU^aetal, and is. made of copper, widi one-sixlb of 
tin, the nsnal proportion for church bells; in clock- 
beila, the prop>ortion oftin is smaller, end a little zinc 
is added, especially for v-ery smaU bells. 

The 4iiae«^wis of the core, and (he wax of beRs, esperialLy 
ifit be a rtnrwf several bdls that is to be east, are net left tO' 
efaanea, or the caprice of the workman, but must bemeasnred 
by scale, which gives Ae height, apertore, and thickness ne- 
oesaary fbr the several tones required, llie several mould-, 
iags, and other ornaments and iascriptiona to bo represented 



in r^evo on the onlude of the bell, ftre fbroted on tiM ««x. 
The clapper, or tonfpie, !■ net a part of tbe bell, but n taw- 
nished ttvm Other huidfl. In Burope, Ibe dftpper it ««■• 
ally of iron, and UmBpendedin tht middle of the belL - In 
CbinB,it iionlyfthD(fewoodcninRllet,a(ntck byltmwofMiB 
m^tdtui the belU ; whence there can be bnt Utile ef thnt hap- 
KKMij tonndiedmiredin «nr beUa. 

164. To coat CaaiuM. 

The caafing cannons, mortitri, and other pieces of 
ordDance, is Cke tbat of statnes and bells ; eapeci^y 
HB it regards the mould, wax, shell, ftirnaoei, ftc. 

The metal is different, however, having a mixture 
4^ tin, which is not id that of statnes ; and only half 
the quantity of tin that is in bells, at the rate of tea 
pounds weight of tin to a handred of copper. Can- 
nons are always thickest at the breach, where the 
greatest effort of the gonpowder is made, and dimi- 
nisbing thence to tlie mnzzle ; so that if the moatb 
be two iDobes thick of metal, the breecb ii six. Its 
length is measured in calibres, or diameters of Ihe 
muzzle. Six inches at tbe muzzle require twenty 
calibres, of t«n feet in length ; there is about one 
sixth of an inch allowed for the deviation of the ball, 
and in this manner are all onrgans estimated. 

CMdng has been, though very rarely, attended icith tbe 
most afflicting and anfiit eventB. Dnring a tremendDna than- 
der-slarm, the workmen, in presence of all the resident pro- 
prietori, were casting a tilt-«baft, about fite tons wei)^ht, in a. 
perpendicnlar mould : when the casting was nearly complete, 
the tit^uid mass suddenly shot up, like a cataract of Sre from 
tbeonfice of a volcano, and,^ mingled with clouds oE healed 
sand, fell in red'hct flakes oa every aide. Of about forty per- 
sons present twenty-two were burnt more or less severely ; 
bnt particalars of the mauncr in which wonnds and deatK 
were infliuted during tiiis dreadful explosion, would be too 
shocking fer pensal. Three men perished on tbe spot, six 
others died aDerwaiids ; tbe lives of the remainder, many of 
whom were grievously scorched and lacerated, were preserred. 
Yet ihii is the only fatal accident which has ocouned from 
buruing, at Thorncliffe iron-works, since their eitablishnuuiit, 
tvenly-fire years ago,, thon^ castings double tbe weight of 
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Ibia kave htem executed there.. The immd^ oaaw of tbii 
uiiptmlleledcBtastropbe seems beyoDdaaoerlaJnmeDL Yroa 
aaj f^ure of the oMt-iion moulds it could not b^'tliej' were 
ftwDd perfect after the ao«dent;fr«BnH>Miire wtAia the pit 
Men* neufy ■■ impouible, tlie oMtiig h&Ting been ooinp«n> ' 
lively completed before the eruption. 11 is the (pinion of tbe 
proprieton thkt some commnnicBtion took plaee between the 
electric floid, with which the atmosphere was bigblj charged 
at &e tine, and the dense sulphurous vapour arising from 
tbe npri^t ootomH of niolteti mineral in its matrix, whereby 
anexplo*ion, retemblingAnearthtjnake in violniceuidnirise, 
was occasioned."' The building, whicii is nearly new, and ex- 
ceedingly substantial, was not injured by the shock: had it 
beea otherwise. aH present must have been slain and burned 
atoncietBllKflMBefi and tbe ruins. All that cut be known, 
however, amonuts but te this — that, like Jftoob a.waking from 
his dream, both the djing nnd die surviving might have ex- 
claimed, " How dreadfnl is this' place ! Surely the Lord was 
in Ibia place, and we knew it not." 

165. To make Gunpowder. 

TliODgfa irrelevant to the «abject of this chapter, 
we here mention the conposition of gnnpowder. 

Gnnpowder is made in (iiis country of seventy- 
Bve parts of nitre, 6fteen of charcoal) and ten of sul- 
phnr, mixed together, and granulated. When tbe 
n^erials have been reduced to fine dust, they are 
mixed and moistened with water, vineg:ar, wine, or 
Ipirits of wine, &c. They are then beateo for twenty- 
four hours, generally by mills, and afterwards pressed 
into a hard solid cake. 

The cOTMng, or gtaining, is performed by breaking tlie dr]r 
cake into small pieces, und running it through a sieve i which 
makeslhe ((rains of any siee. 'J'hi-g-/aztng is thns effected:—' 
a hollow cylinder or cask mounted on an axis, and turned Ijy 
a wheel, is half filled with powder, and tnmed for six hours, 
and by the mutual frk-tion of the grains of powder, it is 
sm««thed or glazed. The explosive effect of gnnpowder is 
wonderfnl. The velocity of expansion of the )!■«<, when fix- 
ed alane in a piece of artillery; is above 701)0 leet in a second, 
and ftcr times as much at the moment of explosion. 

166. Letter-foundery. 
The two things principally to be regarded in the 
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caating cf letters, are the matter aod the matrka. 
The matter is acompoandmetal; partly copper, aod 
ptu't^ leiUl, mised la a -certain pDoportiM, wUflb 
every letter-faoitdeE regelates at hii own dHoretitn, 
to tfaia he adds a quantity of oUter metal, to render 
the composition luirder. 

The mairicea of the letters wre pieces of copper, 
oD which the impressioD of the iotended eharaoter 
has been cnl, or stmck by pancheons, ftc. gmren ra 
relievo. Each letter has its proper matrix : — there 
are particular ones {or paints, figureB, roles, 
head-piecei, aad other omameats of priotiDg : the 
qaadratfl, being only of lead, and oot intended to 
leave any impression, are cast in moulds vitjtout ma- 
trices : each matrice has its puncheon of steel, well 
tempered. Ilie matrices being struck, are pat each 
at the end of an iron moald inclosed betveen two thin 
piece* of board, three inches square; the two upper 
angles beiag cut off, so as to compose an irreenlar 
hexagon. Every thing belooging to the meula be- 
ing disposed, the wot^meo begin to prepare tbe 
matter. 

Hie (vrnace, wbereon the buen ii pkeed for the metal t& 
banettfldin, ia made of the aaine maleriali ai crooible*. 
Over the furoice ii placed tbe mettinj; baaoo, or copper ; di- 
vided into two equal parts, by a ptTpeniiicular partition, lo 
melt either hard or loft metal. In thin hason they melt anlj 
the matter already prepared ; that i>, the mixture or conapoai- 
tioBmadeinthecrDciblea. A small iron ladle Eerreslo skim off 
the impuritie* from the mdted metal which are melted over 
uain. Two irorkmen are employed at each furnace ; they 
nave a table on which they lay the ofaaracters at hm»i as they 
are cast, to mn tbe metal into the mould, the founder holds in 
hia ladle jiut twiugk for one letter. Haviog filled thia ladle, 
bepours the metal throngh a fiinnelfinto the matrix wch^ 
raoter. He then opens the mould and takes out the cbMa»> 
tSF; «td without lou of limeihatail again, leplaoea the m^Mx, 
and caita a new letter. It ■■ iuoredlble with what expeditton 
all thif ii done. The letter beit^ cast, the workmm views it 
before he breaks off the jet, to see wiietber it tw perfect, otber- 
wiM be flirows it amcmg the refuteof the fount. 

Wboi the letters are composed, they remain lo be jml^iid. 
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tobaJghtandOuduMU. Ini>rd«rtodat]ui,theworfcnMOiuea 
littte copper-ploGc, u a level. The jnstifi cation, u to thicfc- 
DCM, IB made en a piece of marble ; and that for the height on 
aitfiODOon^cMttttry. TbsjuallfieBiiMi of Ihe height in gnkled 
bftheis ofiome bod; of ohanoters already juatified. All 
that remains U to make that grooTO nbich ever; letter tui> at 
bottom, precise!; opposUelo tbce;e, 0[upperpart,or faoeof 
the letter. To effect this, the; invort a long line of lettcn, 
the; set between two cheeks of wood, which preiting very 
tight,' enable the workman to ran bia plane along the Liue of 
the letters so inverted, uidthua to fiirm the groove; l^.let- 
lers are now fit fbrthe printer'i nae. 

1^. To cast Sbttnea, 

To cast a bronze statue, the figure must have a. 

miMild made with a mUtuf e ef oae part of pbuter of 

Paria, and twoof brrakdnst. In tfaejoints, channels 

most be cut, tending upwards, to g:ive vent to the 



closed, and the hollow within the lajer filled np with ti 
thirds of brick-dust, ajid one of plaster mixed with water. 
Ibis. i« the core. If it be a large figare, Imts of iron am IM 
iQ tiK mosld to .support k ; thenotvUisnowopMied, aadthe 
da; taken out. The cere ia then laid in the moatd and nip' 
ported by short bars of bronec, after which the liquid mew 
is conducted in h; a aloptng cbannel horn the furnace. 



CHAPTER Vr. 

DOMESTIC ABTS. 



SECTION I. 

THE HAIING OF BBC AD. 



IDS. Bread is the staff of Kfe. All people use it in. 
one way or another, even though composed, o^ 
material very dissimiliir. We use wbeaten beead i 



some ose bread made of oats, others convert dried 
fish into meal for bread ; and natare rurniahed Uie 
bread frnit tree to natives of the Sonth-Sea Islands. 

The bread fruit tree grows ftbundautlj' on Ihe Lad'rone 
Itlanda. In fhe Society Islaiidi it U as large ai a moderate 
sized oak ; its leaves are about a foot ahd a half long, of an 
oval sbagKe, like those of tbe fig-tree, wbicb Ihey resemble in 
coloar : and, when broken, exitde & milky juice. Tbe frnit 
is shaped like a beart, and grows tu the size of a child's bead. 
Its rind is thick, green, and covered with excrescences. Tbe 
inleinal part of the rind is a pnlpy substance, fall of twisted 
fibres ; this pnlp is softer towards the middle, where a small 
cavity is rormeil, contaliiing no kernels or seeds. It affords 
much nourisbment, and is very satisfyiDg-, Its taste is harsb, 
and similar to potaioe-bread. 

The Cauiva bread of the Americans is made finm a spe- 
cies of starch prepared from Ihe roots of a piBMt. They an 
peeled and pressed, tbe juke which exndes is a deadly poi- 
son, used by the Indians to poison their arrows! Tbe wnfte 
staroh. however, which is deposited, when properly washed, 
is perfectly innooeDt and makes bread ! 

168. Tbe materials. of which loaf-bread is prin- 
cipally made, are the seeds of larinaceous vege- 
tables, as wheat, rye, and barley. Polataes, oats, 
beans, peas, rice, maize, millet, buck-vfaeat, &c. 
contain no gluten, and cannot be made into bread 
without a certain quantity of flour. Tbe component 
parts of wheaten, barley, and rye flour, are starch, 
gluten, and saccharine mucilage. 

I. Fecula, orstarch of wheaten flour, forms the most nu- 
tritive part or grain. It is fonnd in all seeds, and is very 
abundant in the polatoe, as almost all the root consists of 
starch. % Gtnten, is tbe prindpal substance contained in 
wheaten floor. It is necessary fbr the prodaciion of good 
light bread; tbe quality of the bread bein^ exactly in pr»- 
portioa to the quantity of the gluten iMintained in tiw flour : 
wheat flonr atone coatains it in any Oonsiderable qnantity. 

Flonr could not be made into bread without gloien, for the 
dough rises in conseuuenee of this substance. To obtain 
gluten, yon pnt a handFhl of Roar into a cloth, pass it throng 
water, and press il with the Land; the starch or.fecnia passes 
off, and this elastic substance remains. Glureu fornu one- 
flftH |Mrt of iMvad-eom, ferments readily, and iswluble bi 
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aiMa, b«t not in wi(«r, 3. S«ccfaariae mut^}^ge U lolRble 
In eold water, ami aepantb)«,fn>in it b^ evaporation. The 
•MMAarine part mny be convertecl into mi ardent spirit, but 
th« mncijBge ii bread that bns been kept some time, tend* 
to aeidity,' and becomes monMy. There are Ibree general 
metbods of making bread, «nd tbe*e we will nov Ulna- 
trate:— 

1. Uilleaveii^ bread i^ nade of fidor mixed with 
water. The sea and other biscuits, the Jews' pass- 
over cake, tlie oaten and barky bread of Sootiand, 
are of this nature. 

3. LeaveUed bread mentioned in ihe Jewish fail. 
tor;, has i>eKi knowa to maokiod from the earliest 
age of society. It ia tbaa made. A portion of 
dough is left till it ferments, or becomes sour. This 
is mixed with other doagh, and causes it to rise ; 
carbonic abid gas is thrown ont, a vinous smell is 
perceived ; and an active fermentation goes on. 

3. Bread made with yeasl, or laniily bread, is tbns 
made. To half a bushel of wheaten flnur add six 
or eight ounces of salt, a pint of yeast, and six 
quarts of water. Mix the whole together and cover 
it ap with a blanket ; this operation is called ^tting 
the sponge: — flvur mast then be added, aad the 
mass kneaded till it attain a proper consistency. I^ 
mnst then stand for funr or five hoars, till it rites 
properly, and afterwards yeu put it into the uvea. 



Ok. A tackof4mH'containa<ib»nt seoibs. andwillmake 
80 qaaitem laave«, allowing three and a half pounds Qf Ooui 
fiw «a«b. Before the loaf goetintothe oven itwetfbi 4lbB. 
lOoK. bat loses nine or ten oiincea in baking. 

In each loaf bukenaimalljpat twoonnaesofaluB^, tbaufpk 
iVu ia purfubited by taw. The alora binds the bread, and 
■aakca It moiia compact, but then it is less wholesome : and it 
afap wbltfiis old floor. Besides the bread just deaoribed, 
there are wheaten and household bread. The former is Dlftdo 
of flour, with a tnixtniv nf the fitter bran: the latter of tJie 
whole tubstance of the ftrain, wittaoot either taking out th« 
eoarae bian or tfaefine Amt. 

TOL. II. 1 
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French bread ib made by adding ten tggs^ aod 
a poaad and a half of iVeah batt», aad aa nudi 
jreastto half a bushel of fine flour. The whole man 
IS tem^jwred with new milk, wanned pret^ hot ; 
after iMiDg allowed half an hoar to rise, it is made 
into loaves, or rolls, and is washed over with aa 
^g beatoD with laiUt ; the oven is of a gentle heat. 

- 0bt. BraaA ii higUs atrtritioai. And lince, am^ngtbe 
animal flaida the aalivK i* euentially neoeMu?, dry food 
ahoakl be nied m a atjuiuliu to draw it forth ; tbonce we eat 
. bread with mekt. Bread blends the oil and water of food in 
the stoniaob, which it stimnlatea ; and It ispeosliMly pn^ier 
Tor that purpose, being; bnlky without too mneli loli^^iaiKt 
firm nitboat difflonlly of wlntian. 



SECTION II. 

BKEWINO, &0. 

160. Brewing is a very ancient domestic art. Be- 
fore ^ malt is ased it must be bruiged. between 
'rollers ; and soft watar is oaed for mashing and fer- 
t&entatioD. The first step in brewing is mashing. 
This IB done ia a tub foiniahed with a false bottom, 
pierced wiUi boles, and moveable or fixed a few 
inches above the real bottom. There are two side- 
openings between the two ; to one is fixed a pipe to 
ppnvoy water into' the tnn, tuid the otbcff u asod £<»' 
dra^^ing the liquor ont. The malt is to be strewed 
over the false bottom, and a proper quantity of 
water let in from the upper copper ; after which the 
nias^ is beaten by poles, or a machine lilte a rake 
or harrow, and moveable on a perpen^calar b«am 
with transverse arms for the rakes. When the 
mashing is completed, the tun is covered to prevent 
the escape of the heat, and the whole is suffered to 
stand, that the insolable parts may sepwrate frmn th« 
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llqtwr: tba side-hole is. then openad, and the clear 
Tort Ascfaarged into tbo lower copper. The moat 
eligitJe !emperatnTC in mashins' it tram 189 to IM 
dogreeei but for tlie first mailing; the heat of the 
water ranst be lessj and so in proportion to the dark 
cdIoot of the malt. 

The wort vf tte ^nt mashing is alwaja the rictiest in sac- 
ottuine natter, bnt to exhaust' fbe m«.tt, a seAond and thinl 
nasbii^ are re<]uirite *. Tbittf ^aHocu mar be Antwn tma 
each bnshM of mdt, for aMml mhII bwr ; sfai tati a half {pib- 
hns mly Tor strong al& Enrj buhel «f nalt absorb^ « 
nttlns', abomt tlwee and a haK ^lUona of water. 

The next process is boiling and bopinng ;. if mily one kind 
ofliquDc is to be made, the prodnce oftbe threemasMngii 
aliould be mixed ; if both atft-anl t^ite bMr ue req«ircd, the 
wort of the £tsti or 6rat and seaond masbings, ii for the alo, 
and tJi« letoainder for llito beer. The wort intended for the 
same liqaor, after it comes from the tnn, is put into the low- 
er C(q>pcr, and lolxed with a proportion fif hopa; and the 
better ilac woit the greater the qnantity of hepa Will bfe 
wanted. 

Hops «Kintain galtio a<;i<l and tanning matter, and deprive 
the iweet wort of the macilage which occasiomi the beer to 
kei» wltlKtut turning sour. 

When the hops have been mixed with the wort in the cop- 
per, the lif|unr ii made to boil as hat as poasible. When it 
u dischnrged into ahaUow tnbs, cnlled coolera, where it r^ 
mains tilt it is cool enough to nndc^o fermeatatioa. 

Prom the coalers the liquor is transferred to the working 
tun, and wiih it is mixed a gallon of yeast to four barrets <n 
beer. In foar or li*e honn the fermentation conmenoes^ 
batitreqnirestrom 181»48 boDrsbeftoie the wqrtiaittobo 
bamtled. The fennenlation still goes on in the barrels, and 
ia a few dajs a copious discharge offcast takes place from 
the l>ang hole, aad the greater portion of glaten is dtsen- 
gBfed. In brewing, the gluten is not wanted, bnt in bread 
is indispensable, and alone rendera it fit for nae, 

Caie must be taken to OIL up the barrel every day with 
ft«ah liquor ; tbls discharge Icsnens daily, and ends entliely 



*. Brewers nse a laccbrometer to ascertain the goodness of 

4he woTt. This iastroment is a hind of hydrometer, and 

■howa tho specific giavity of the wort, rnthertlian the exact 

quantity of saccharine matter contained in it. 

I2 
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in about a w«ek, wben the baof-kole U closed, knd the U^nof 
to flt for UM, aft«r ■tuiding from a fortnigjit to three montlu, 
MWiiiiit to its strength and the temperatnre at which it 
hiu been fenoented. The fining of the beer is done bv the 
nse of isinglasa. But diugs are sometimes used to give k- 
narcotic and staptfyingpovm to the beer. 

Ale, a fermented liquor extracted from malt, 
has a lees proportion of bops than beer. It ires 
first made in £gypt as a snbstitute for wine, and 
was a favourite drink with the Anglo-Saxons and 
Danes. ' FaJe ale is accounted more wholesome than 
brovn ale, becanse it is brewed from malt si _ 
• roasted, while the latter is made of drier malt. 

To nake malt, barley is steeped in cold water 
170 about 40 hours. When it is sufGciently steeped, 
the water is drained off, and the barley spread upon 
the malt floor, where it is formed into a rectangular 
heap, about 16 inches deep. In this state it re- 
mains about 26 hours. ft is then tamed with 
wooden shovels, and diminished in depth : this is 
repeated twice or thrice a day, and the ^tn is cod- 
Stantly spread, till its depth does not exceed a few 
ittches. On the (ionch it absorbs osygen from the 
atmosphere, which it converts into carbonic acid; 
the temparature gradnelly increases, and in foor 
days the grain, oow 10 degrees hotter than the 
atmosphere, becomes moist, and exhales an agree^ 
able odour : this is termed ihe sweating. 

Tiie malslcr must keep the temperature fhim becmniag 
excesMve bj turning. At the period of sweating;, the xwMb 
of the grains appear. In one day after Ihe sprontJng'dfKie 
root*, the rudiments of the future stem, called acrospiret 
may be seen to lengthen. As it shoots along the gtmin, the 
mealy part undergoes a considerable change. The glat^Moa 
and raucilagiDons matter is taken up and removed, the oo- 
lour becomes white, and Ihe texlare so loose that it emmblea 
to powder between the flagers. When the acrospire has 
iMWie nearly to the end of Ihe seed, the prooess is stopped by 
drying tlie in all upon a kib. It is then cleaned. When the 
grain is dried graduHlIy, or ia the son, it is called air^lried 
malt ; or when qnickly, by the beat at a stqye, kilii>4ried ; 



(b«Iatt«r belDgcbftired pRrtiaUT,ls farawDi-nare or iMa.io- 
tewte, and oootsins leis femenUUe natUr Ihui the aJK- 
dried, or jHilfl malt. Bnnit tagmt n fraqnenll; uaed to co- 
lenr beer, 

170. To mate Cyder and .Perry, 

171. To make Cyder, a brisk pleasant liqdor, 
take the apples vhich drop from time to .time trom 
the trees, and collect them in an open part of the or- 
chard ; disregarding the weather. When the apples 
have Iain a sufficient time ; a month or six weeKs ; 
they are then ground in a mill, and the groond 
froit is received into a large vessel. ■ The next . 
operation is pressing; the next,- the sfMMWtn^ of . 
tbe cider, which is performed by bnming a match 
in a clean hogshead moist from TiDcing, tuid ntpkinff 
the cyder on the fret into it. 

Obt. i^M ii the rich miut Hf rood cyder, ti1«nd«d wllfa th« 
Tapour or the burning mntoh, which prevents' recmaotBttoo. 
Hereford and DeTonshire are celebrUed for Uieircydv., 

Perry is a liqnor made from pears exactly as 
cjrder is made from applm. 'The pears mast be 
npe. Worcestershire and doscester^iie are famed 
for their perry. 



SECTION IH. 

ntST ILLATION, ttC. 

178. Distillation is the art of separating or draw- 
ng off, by the aid of fire, the sbiritadns, watery, 
oily, or saline particles of. a mashed, body from the 
grosser and more eartily parts, aad^t^warda con- 
densing them by the appHcatioQ of cold. 

The fire is either applied Unmediatelj to the Tesseis in 
*Mcb the salHtaDCM aie to be diMiUed,,or mediately, by 
OKBDs of water, sand, or iron-filini^ The pir^ent method 
I 8 
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of dSatiUbig Is hy tuwtU, orndtbigliwi^t iibovqtiie fin. 
Of this lb«re one two HwUiodB. 1. RigAt; this piocew b 
iiiBB«g«4 with a conmon sleinfaic, in \)bi<:b the liquor 1> 
ringed, and then descends or drops into a receiver; Nndis 
diictlj' luetl wkejt the naluTC aod consistence of the niBsh luie 
sncb, as to admit of a direct asoeot ; as in vcffeti^les. 

2. OiHffne distilUtioit is performed laterally and in crooked 
Vessels, termed rttertt. It is employed In dittUiag those 
Mor* aolM bo4iea, wh«w pMrtiri«« nro toe heavy to be raised 
la tbfltqprf HCOttmfipstill, or alHoliic?— ofthis descriptiop 
Wrc Rslts and fosails. The process of dislilling compound 
Hiirits, such as clcive, lemon, or citroB-valer, ta the same hs 
that adopted in distSHlng Itrandy, and other spirib. 

173. Braaiiy 4Utilhi from fotatoe Berriti, 
Fnr'M^ie yoors, large <|uw^(ieft of braodj have 
ti^cM' distilled ia France from potfttoe'bexriefi- 
^lie pmocm ii very simpte :— the berries aie gather- 
ed at full matarity; th^y are theo carefally htoised. 
by means of the oylinders made use of by digtiUers^ 
to griqd boiled potfitoei, The putp is then pat 
into vats, and left to it» natural fermentation; wbei» 
this is vv%T, it is difttillad, and there i& obtwiied, 
generally, in braody nineteen degrees strong, (near 
'Xtntch preo^,) a hectolitre (a hundred qnart«) for 
every twenty or twwty-four UectoUtre? of npcrnsh- 
ed berries. This spirit is pretty well ta&ted. 

It is to be observed) that these berries produvo, on remen- 
tatioD, as much brandy as tbe grapes of Lorrune ; inlkct, 
tliese latter yield little less than half Ibeir volume in wine, 
which, one year with pnotliei, .wqnid only yield ahont one- 
tenth' of hiandy. There ia, however, notwithslandiiig, an 
essential chemical difference in the composilion of these two 

174. Preparation of Aromatic Vinegar, 

From tb» pMulinr pEoperty which acetic acid 
has of dissolving catapRor and the essential oiU, 
it has been used to make tht; substance known ■ 
by the name of Aromatic Vinegar, which is used 
for smiting in all cases of fauttiag, lowo«s« of spi- 
rits and naaiea.' 
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Ponr one ounce of Kcetie MM Into a phift) otmbuaing (wtf 
k dracfain of camphor wai baira dnictim of oil of BerKBDtott 
or any other oil, aocordingl to ttie tute of dw piMnton wbo 
Dses it. Cork the phial and shake it freifnentt;: the cam* 

Ehor and oils will rood he diamlved, and the nliole will then 
e fit for ose. The Aronatio Vinegar » generallj uied hy 
di^ptag a sponge Id it, and enclosing it lo a nlver box, which 
has a. gilt plate perforated with boleif, for the odonroftho 
compound to ascend. 

17&. Th* Hydromettr. 

The hydrometer ab is used for determining the 
specific gravity of various tiqaids, and of sea vabst 
in different lalitades. It eonuBts of a ball b having 
a small stem Ac projecting from it, terminated by 
a cup, and on the opposite part of the ball is a weight' 
b sufficient to cause it to shik when immersed iu 
distilled water of the temperatnre of 60° aotil a 
mark made on the stem is on the surface of tha 
water. The weight of the hydrometer scarcely ev 
ceeds 1000 grains, consequently the 
ikreight of distilled water displaced 
by it will also be a 1000 grains, 
lltere accompanies this iostrument 
a box contwning circular weights 
of 10, 20, 30, &c. grains, and in. 
separate papers are -wights of single 
griUDs and tenths. The tenths are 
made of wire, and their value may be 
known by Ae number of parts into 
which they are bent. The marine 
hydrometer is fitted into a mahogany 
box inclosed in a tin case, and in- 
tended to contain the sea water. 

To nietheiDBtruroent, AH the tti venel LKHLneafly with 
the lea water. Mid place the hydrometer in it. Cwrefally ex-* 
amine whether any bnbhles of air are attached to Uie to^ro- 
meter, and if bo, remore ttem Witii a hair [i^Mil or fcatbeiv 
Place now weights on tlie cup saffioteni to anlE the iiydrometer 
to Uie mark on the atenr. In Satag ibtn, it will he neceuary tci 
I4 



force the ball tf Ihe kt4nmeatr}MHs^\\te urfwe of Uie 
irtter bj prMiilig •■ Out cap. When tbe hj droroeter » iteady, 
obienewhdfa^tbeiwfiwe-of tlMvaler rotiiu! 1 be item ia 
flepretMd or olanted : If tiieronncr.the weighs ii loo rre«i. 
If the WUer, to* mall. Nothing more i» neceiury t&o to 
tegiiterllw HOMtxr of wiighia thw pkoed in the cup »f the 
fc;dr«Bieter,ifUck added to 1000 will gite tbe specific graii^ 
n^nired, aid immediate]]' Bflenrards to ascettain tbe tem- 
pentnre of the water by placing a tbemoineter in I't. Foe 
thia tbe thennonieter attached to the puiiaiile barometer will 
be Ibond oonrenient Tbe bydroentter.abould be earefallj 
wiped prerioTu to retanuBg it into ita case. 

176. DittiUMdSta. Water u$ed/or Covhmg, ifctatd 

at a Bevtrage,^ 

Snaevtr; ektenaive experimenla have been mad'e 
io Fraoce on. tbe use of distilled sea^vater in tbe 

Ertpacation ot food, and, aa a beyeias;e, and tLej 
ave afforded tavoarable results. The men npoa 
vriioin the experuaents were made, were pruictpaTIy 
Grimioals, and for tbe ibost part galley slaveS' at the 
ports of Brest, Toulon, Bocherort, &c. Most of 
the individuals kuoT that they were drmking no- 
thing but distilled sea- water, and that a suspicion 
was entertained of some partionlar effect (telonging 
to it, but 'som& were not aware of the trials made 
npott them. They were dieted in the way that sea- 
men are, with the exception of two metus of frefttt 
meat per week. 

Some of the men eomplained of paini n the bowds aad 
diarrbDeat, and otheis saffered under Tariou* iligbt iDdi»- 
positioDs ; the ""^y'-'"** however appeared to be without 
caiue, and tile' real iudiipoiitiooi, from their removal with- ' 
oat cbangiing tbelrmode of Hviiig, werff shewn tobeeaMiMl 
aud not dependant upon the water. Tbeheaith of 10807 oT 
them appMred to be impntved dwini; the time they remain- 
ed asbjeota of tiiaL 

- The indivldaal ezpwience of intellkeQt persons has aba 
oonBrmed tbe fiiToaraUe eonolniion, drawn from tbe above 
expeHmenta,'ai>din ne cats bai it been found to possess. the 
daip taste or eanitio qaalitin ascribed to it. 
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t!^ Inference drawn Tit fht C 
pointed to Mcertain the eitecb Bftiing &an tke <wit»tt bm 
of distilled sea-water is the >anie;'ttM7alinM»olnd«a«tit 
■bk} be employed bothin Cooking, UKl H « berenfo, fwd 
thatitaSbrda a resoarcelrhioli at tiMesma; beof gnat im. 
portance ; an in long voyages, «Bd pKr(ie«krly in those oC 
diioOTery. 

177. Pyroligtuoiti Add. 

H. Monge 'discovered that tiie aoid obtained 
by the distillation of wood has the property of 
prerenting the decomposition and patrefaction of 
animal sabstances. It is safficient to plaoge meat 
for a few moments into this acid, even sli^ntly em- 
pjreamatic, to preserve it. Cntlets, kidneys, liver, 
rabbits, &c. which were thus prepared as far back- 
aa the month of Jnly, 1819, are now October, 1820, 
an fresh as if they had been jnst procured from 
market. Carcases washed with PyroIigDesns Acid, 
bare not for three weeks exiiibitad any sign of de- 
oonpositMHi. Putrefaoti(>n not only atops^ bat even 
retrogrades by its use. 

We now know why meat mereljdried ina store doesnot 
keep, while that which ia smoked beoomes unalterable. We 
have here an explanation of the theory ofbami, of the beef 
of ilambDri^, of smoked longuee, sausages, red herrings, of 
w^ood, smoked to preserve it from wurmd, tec. &c. 

Dr. Joig, professor of Leipsic, has made matty sCiccessraF 
experiments of the same nature. He has entirely recovered 
Mvw*! anatomical preparations from incipient corrup'tion, by 

■ring tins acid over them. With the oil which is produced 
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wood by distillation in the dry manner, be has moistened 
pieoes of flesh already advuncod in decay ; and, nolwith- 
(tanding the beat of the weather, soon made them as dry and- 
fiim as flesh can be rendered, by being- smoked in thesmo- 
king-foom. All traces of corruption vanish at once when the 
vinegar of wood, or the oil of wood, is applied to the meat 
iritk a bnub. The professor has also began to prepare mam- 
mies of animals, and has no doubt of success. He promises 
great advantages to anatomy, domestic eeonomy, andevm 
. I 9 
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tonedMns, Avn ttb diMwetyT for tbe remedy smbib my 
Mlo'k«iMtiediiitartMU^tw4 externally in many disorilen. 

It ii BMila {« the favge fi»y mt an estii^bliilimentAt BafTer- 
MM, <rf 000 nmfarai BbtaE^b of 50 ttepeei, bj- the oew SX' 
dM wrtiHiMtc*. Tbis (dd it finiNautKicd to t>e pure acetoiu 
aold, perfecfly flww from Wlphurie and all otker mineral Ftclds, 
and from miioilaginonR, earthy, and nietalHu impuritiefi. R 
ii therefore, when dilated, perfectly wholesome with foo*, 
and may be ased foe all the ptu^sei of vinej^ar. 

The PyroligneouB acid adrntls of beins dHnted with aeveti 
nartsof water, which will reduce it to the strength of common 
diiUHedvintgar: it li then wall quaUSed for piclcHn^ v^e- 
tablea and &ih t the IMIer, particularly, is found to be pre^ 
aerved longer with this vinegar, and to eat flrmer and better 
tiian with obj other. This acid is bright and oolenrleu M) 
water ; but tt readily take* any colour <a flarow^ It wiU 
keep Ibf any length of Une, in any climate, withoutlosing its 
atren^h, oi becomiiV '^B! ^"^ thick, or mothery, as it la 
geoemlly lenned. At sea it ia particularly useful for Ihs 
scurvy; and for ajl medical purposes, it answers tha uses vf 
the best distilled vinegar. 

178. XUk IWe m South America. 
M. Homboldt and Uk compsniQat, it the 
course of their travels, beard an account of a tEe« 
which grows in the valleys of Anigna, the juioe of 
vhieh is a nourUhiDg- milk, and which, from that 
circumstaDoe, has received the name of the cow- 
tree. 

The tree in its general aspect resembles the ohtysqibyHan 
caioito ; ita leaves are obtong, pointed, leathery, Knd oHmv 
»ate, marked with lateral veins, projecting down wards, llMy 
are n^iallel,' and are ten inches long. When inolatoiM are 
made' into the trunk, it discharges abundantly a ^dtinoov 
milk, moderately tbick, without any acridne^s, and eihaHl^ 
an agreeable balsamic odour. Tlie travellers drank conaMe- 
able quaotitiea of it without experiencing any injarkHia 
effects; itsviscidifyonly rendering it rather uupleaaaat. The 
sup eriaten dent of the plantation assured them that Oto ne- 
groes Acquire flesh during the seHson in which the oow-#ee 
jteld* the greatest quaBtily of milk. When tins flirid is ex- 
posed to the air, perhaps, inconsequence of the absorption of 
the oxygen of the atmosphere, its sarfacc becomes coterad' 
with membranes of a substance that appears to be of a deci- 
ded animal nature, yellowish, thready, and of a cbeesy con- 
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putrid M gelatine. TheDativcB giM th«wu»4f£iibee4o tq 
tbA ooapdwn, wUieb. is sepaiated by the contact of tl)e air ; 
in the course' of five or six aay^ llbecDinca Eonr. Theraflk, 
kept ftir soiuQ time in a corked fihml, tii^ deposited a IHUi 
eoofidna, and stiU •xfcal«d it&tialsaqiiDiadanr. It tint neeajt 
jtDoe be.'niaed with coU ^at4ri t^a oosgoluiD ia farmed in 
aaataU^antityoal/i bnttbes^afatingof tbe viscid mem- 
braiiea oocnia wbon it ii placed in contact witbn;trio aoid. 
This lenwfcable tree seems to be pecaKar to the CordiffieK 
da LHtoral, Mp«ciaUr Avm Baubnla to the lake of MAni- 
eaybo. Tbereanlikewiae.sanfitraoesofit niw tbeviUw 
of ^Mi UaUo ; and) according to tlie account of M. Bred- 
ueyer, ia the valley of Caacagua, three days' journey to the 
eaat of the Caraccaa. This Datoralist has likewiie dewiribed 
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SECTION IV. 

BOTTBR, C8BBBB, teC 

179> Butter is an nrtifictal pr^anitioD oFcow't 
milk. The milk, eiihw in its oataral state or in 
that of creaait ia agitated till all ita, nnctuaua par-' 
tides are separated from the whey, and a soft con- 
sistent mass is formed ^. 

Greek authora frequently apeajc of milk and cheese, but do 
not mention batter: and tae Rtnnans, for six centuries, 
used it as a medicine. Id modem times the art of making, 
improving, Hud preservingbntter haskept pace with the nn- 
whotesome costom of eating this animu oil from an early 
period of infancy. Bntter nnM a connderahle article of 
trade. 60,000 tons of butter are annually consumed in Lon- 



andtteoll of the co«OB nnl. The celebrated Park fan nd, in' 
AMca, a tree o^Uled ttytke natives- ihra,' iraai theftnitof 
which a Iplerahlj pure bttttw wu procured. 
i6 
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don; of utM flto ooaattw'of CMilHMktMdSaMlLMa 
mM to feraiah 00,000 irkiu>«KliAftabiiung66lbi. Nom, 
IioweTer, ii oqoml to diftt pradnwd in Emmx, and known Ug 
Ibe name (rf %|HBg bvtter. 

- 180. Cheese is made from cnrdled milk, "fi-eedfronl 
the semm or vher, and afterwards dried for use. 
Ciieeee differs in qaality, as . it is made ft-om new 
milk or frora^ skimmed milk, fron the card which 
a«>arates spontaneoaRly opon standiAg-, or that 
vUch is more speedily produced with nhmet. 
There is alao cheese from, cream, which is fat and 
botTmceoDs, imd does not ke^- lAng. Of aU the . 
cheese made in Eagland, hone is so nteemed as 
the Stilton. 

These ofaeetes «ut be kopt two r«uii bafitre thej ars pnn 
periy mellowod for use id fcniliM. T^ m&king of wliat !• 
oalled StdlloD elieese is not confined to Ibe. Stilton fiumco. 
Others in HnntincdoDshire and even in Aatland and North- 
amptonshire, make a sinilar sort, which is soU under the 
name of SfiHon. TIm double Glooccater is mnoh csteened, 
Tbe foodness of Chedjler cheese is said to be owing to the 
riohnest irf the land ; the same is the cam with tbe S<»nerset- 
shire and that of adjoining couties. Cheahire cheese is gen»- 
ralty admired. AcfaeeseiisometimesaboTeahundredpoanda 
we^bl. To gtve a bieh oaktnr to cbeeae, itisasQaltofHit 
with tbe milk before it u turDed, a little unnotto. Ko cheese 
will look yellow withont it, and tbong-h it is perftdtly inno- 
cent. It does not add to tbe goodnessofthscbcMa;; 



SECTION V. 

KISCELUHBOUS RUOURCE& iND DOMESTIC PROCESSES. 

Locu*t$ uud at Food. 

181. Ciodoras Sicnlos and Strabo jivo an ac- 
count of a nation of Ethiopia, who were in the oon- 
sfaot habit of eating LocusU. This peculiar sapBly 
*a» their sole food ; for they had neither herds ttot 
flocks, and they were unacquainted Tith fishing, for 
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statnre of this singnlar people vai I»w«r tlMQ U>«t 
of other men ; they vere verf mengte, and extreme- 
ly black, NevertlielesB, they were an active race, 
ana ran with amazing swiuoess. Bat their lives 
irere not of long daration, seldom exceeding 40 
yean. 

In tlie ^irinf, high west-winds drove from the desert to 
their qnarter, Locuiti of au extraordlnftr; rise, and renvlt- 
■bie for tlie sqnalid coloitr of ibeir wiogt. 8» g;reat waa the 
■umber of theae inwotii that thej were the only anttenaiipc 
oflbeMbarbKriana, wbotooktliem in the tbllowiog manner. 
At ti coaiiiderable dislance from their babitBtiooi there waa 
a wide and deep valley, which thej filled with wood and wild 
herbs. When the elond of IjOcnata appeared, — being driven 
bj the wind— 4tiej Mt ir« totbe foel, uwe iMoke of wLloJi WM 
•o extencive as to atifle Ibe Loca>ts who were croMiny the 
v^ley ; so that they fell in heaps on the gioand. They, tfaiu 
made large profision of these iaseeta, and as their oonntry 
produced great qnantities of salt, they salted tbem to render 
tliem mmre palatable, and to preserre tbem nntil the next 

It U wdl known, that to this day, many of the Ethiopjona 
and Arabians nse Locnsti aa food ; and Dr. Hasselqniat - 
learned from a Sheik at Cairo, who bad lived six years in 
Mecca, flut when com ii iKarce, die Arabians grind the 
Locnsts in band- mills, or stone moitara, and bake Uwm iota 
cakes, — naing them in place of bread. He also said, that be 
ba* freqnently aeen Locusts nsed by theae people even when 
there was no scarcity of com ; but in tins ease, they boU 
diem, itew them vrith butter, and make them into a kind of 
fricassee ; which, be said, is not dingreeaUy tasted, f»r be 
bad sometimes partaken of this ddwly dish out of oofiority. 

Dr. Spammn says, that Locnsta afford a high tit^t to tbe 
Hottentots at a distance from the Cqie of Good-Hope ; man 
aq>ecia)ly as they make their ^ipearanoe only at the inter- 
vals of S, 10,16, w 30 yekras— bat then, they appear in in- 
nvdible nnmben, flying to the sonlh, not suffering Uiemselres 
to be impeded bv any obstacle, bnt fiyjng boldly on tiU they 
are ifaaWned in tbie sea. Of the fem^e Locnsta, the Hotten- 
tots make a brown eoflee-oolonred soap, which acqnirei fivm 
the ergs a Ibt and rress; appearance. Dr. S. says, that 
" the Hottentots are nighly rejoiced at the arrival of then 
Locnsti, tiiongh they are sure to destroy every bit of verdnse 
on tb« ground ; hat ikey make themselves amfde amends 6)t 
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Ibem pabllcl; atTnnis, Bot)ti,&c. 

188.' Curious Oevieet in Pastty, 

Some ancient adepts in cookery inform usi 
that in former dayii wliea good house-keeping vas 
in fsahion among the SinffUah nobility, tliey used 
either to begin or cooclnde their entertainweDta, 
and divert their gaests, trhich sach devices as tb« 
foUowing ones. — A castle made in pasteboard, with 
gates, draw-bridges, batU^meots, and port-ouUissea, 
all done over with paste, was set at onseod of the 
table, in a large charger, with salt laid round about 
it, as if it were the ground, in which were stack egg- 
shells fall of roBe, or otber sweet waters, the meat of 
the egg having beea tsJtea oat by a great pin. Upon 
the battlements of the castle were planted guns mada 
of keses, covered over with paste, and made into 
the form of camiona, and made to look like brass, 
by coreriog them with Dutch leaf gold ; these can- 
nons being charged with gnopowder, atud trains laid* 
so that yon might lire as many of them as you pleax 
ed at one tuuch. 

Tbecartle vuset at oBSfltidoftbetaUe, Uuiiiiitb«midT 
Ac of the table tbev woald see a «t^ nade in pwla, birt 
hoUow, aad filled with red wine, and a broad amw (tacll- in 
Me ride of liin; thiib«higalMMtinalugeflhaqw'<i<^ * 



would haie tbefiinn of aship, made in paitdmard, apdco* 
vered all over with paste, with maalg,»ttHa. flagi, and ■treaiai 
«n, and gmu made of kexcs, and covwed wilh pavte, and 
ebarred witb gnnpoivder, with a train as in the eaalle : tUa 
also in a large charger, let np oprigbt in, as it wna, a an 
at aalt. Id which axe al»o aluck egg-ibella 5iU of perfomad 
waters ; tbea betwixt tbe sta^ and eastle, aad stag aad skip, 
were placed two jaoi, made of coarse paste and flllad witk 
braOj and washed orei with soOron andyolluitfe^fs. WhSB 
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theM were baked, the bran was Uken oat, a hole wn cut in 
the bottoma, aai Kf e bkds put into one, and fn^ inUi the 
other, »nd then the holes closed up with paile. then the lids 
7wecutaeatljti|), so that thej miflttbo easily taken off by 
the fiiDne]s, aod adorned with gilded lanre))!. Th«M bting 
ftua prepared, and placed in wder on the table, first of iH 
one of the ladle»li pefsnaded to draw the arrow out of t^ 
body of the slag, which being done, the red wine issues out 
lika bkKid o«t of a wound, and causes some small admiration 
ht the speotators ; whicli being done, after a little panse, all 
the guns on one side uf Ibe castle are, hy a train, diMbarg;ed 
agaiast the ^ip, and afterwards the gun* or one side of tb« 
■bipag^HttbecMtlei then having tumeil the chargers, the 
aOm udes are Bred off, as if in a battle. This causing a 
great smeU of powder, the ladies or gentlemen would take up 
the eg^-sliells of perfumed water, and throw them at oqe 
another. This pleaaant disorder being preltj well langfaori 
over, lUid the two great pyes still remaining nnlouched, 
some one or other will have the curioiiity to see what is in 
tbeni, Mid liCtii% olf the lid of one pye, outjump thefnjgg; 
to tbe amnseinent of some and the diamaj- of others, and 
llfUDp ap the lid of the other, out fly the birds, which will 
■utortUJ fly at tlw light, and so put oot the candles ; and ao 
with the leaping of the frtjgs below, and flying of the birds 
abov^ a surprising «n4 diferling hurley-burley was caused 
WDwtgBt ttie guests in the dark; after which, the canilJes 
being ligbted, the banquet was brought in, the music soaedeil, 
aad the particulars of each person's surprize and adventures, 
fbrni^ied matter for diverting discourse, 

183. Clock for the Palate. 

Tbat there 18 qo Umk to the fertility of hk 
ventire genius, is proved |>y the oonstruction of a 
chfonopieter, iudicatipg to the sense of taste, the 
time of day, or more properly spedking, of night. 

U. de ViHajer, a member of the Academy of Sciences, in 
the l?tb cenliuf, previous to the construction of Repeating 
Watches, contnved n clock with a large dial, the figures of 
which were hollow ; in these hollows be plaottd variously 
flavoured sweetmeats; aBd, when he wished to kricw the 
boor of the night, Mt with his finger the position of the 
hand, an^ ascertained the honr by the taste of the sweet- 
meal, 
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184. Appetite rtttored by Abaiinenee. 

King Henry VIII. banting in Windsor forest, 
BtfHt^ dowD, .about dinner-time, to the abbey 
of Reading, where, disguising himself as one of the 
royal gnarda, he was invited to the abbot's table. A 
airloin of beef was set before him, on which he laM 
tu as lustily as any beef-eater. ' Well fare thy heart,' 
quutfa- the abbot, ' and here in a cup of sack I re- 
member the health of his grace, yonr master. I 
would gUe a hundred pounds could I feed as hearti- 
ly on beef as you do. Alas! my poor qneazy sfomacli 
will soaredy digest the wing of a chicken. 

The king heartily pledged htm, tbaoked him Tor his ^ood 
cbeer, aciil after dinner departed DDdiacovered. Shoi^y after, 
the abbot tras Bent for b; a pnTniivant, broag'htnp to ttn 
Tower, kept a close prisoner, and fed on bread and water, 
lerriSed all the time at Dls siloation. At last a sirloin of beef 
was set before him, on which hi» empty stomach made him 
feed most voTaciousIy. In the midat of his repast, be was 
astonished at seeing the king come from a ptivate nIoMt, 
where he had placed himself to be an invisible spectator of 
the scene. ' My lord,' qaoth he, ' instantly deposit your 
hundred pounds, or else no going hence all the days of yonr 
life. I have lieen yonr physician to cure you of yow qaea^ 
stomach; and here, as 1 deaerre it, 1 demand my fee. The 
abbot paid the money, glad to eK^>e so.easily. 

165. Corpulency and a Comphoatwn of Disorder* 
cured by Abitinence, 

The following' case is related by Sir George 
Baker in the Medical Transactions. 

Thomas Wood *, bom on the 30tii of NoTsmber, 
1719, of parents who were apt to be intemperate in 
their manner of living, was subject to various dis- 
orders particnlarly the rheumatism, until he attained 

• Hew 
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the ase of thirteen years. He then bad tlie atBall 
|>ox ID a iitToarable my, and from that time 
Decame heallby, and continaed to have no com- 
Dlaiata to the a^ of about forty-tbree years. From 
flis attaining the state of manhood to this period, bat 
especially during the latter part of the time, be in- 
dulged himself, even to excess, in fat meat, of 
which he used to eat voraciously three times a day ; 
together with large quautities of butter, and cheene, 
Korwas'he more cautious vith respect to atrong 
ale, which was his common drink. 

About bu fortieth year be began to mw Tery fot; but 
indin^ that he had a good appetite, uid digeitM liis food 
wftfaout diffioDM;. and thai Ms sleep was nlidiitarbed, ho 
madeDOalteratioflinfalsdiet It wasm hii fiirtr-foDrth jeai 
that he first be^a to be diatnrbed in hii aleq>, and to com- 
plain of the heart-bam, of frequent sickneti at Jua stomach, 
pains in Ids bowels, Iiead^aobe, and Tariifo. He was 
soraetinies ooatiTe, at other tine* in the opposite extreme; 
had almost constant thirst, a great townesseC spirils, Tiolenl 
rheumatUm. sndfraqaent attacks of the gout. He had Uhe- 
wise two epileptic fits; but the aymptom which appeared to 
him to be the moat (brmidable, was a senae of aoSbcatioii, 
which often came on him, partioalarly after hit mealt. 

.Under laeb a compUeation ef diieases, every day increasing, 
be continued tilt ibe month of August, 1704. Atthittime, 
the Rev. Mr. Powtey, a worthy etergymanin the nelghbonr- 
hood, obserrhig his Tery ill state ot health, and the extreme 
corpulence of his person, TeoovwiendBd to Um an exact regi- 
men, and pointed out the Ufe of Coraaro, •• a book likely to 
suggest to him a aalatary coarse of living. This book ooi>- 



leb^i^ removed, the effeota might not cease. However, 
he thonght it prudent not to make a total change in his 
diet suddenly, and at once ; accordhigly, he at first confined 
Umself toonepintonly of hii ale evwy day, and used auimal 
Ibod apanngis'. This method he soon found to answer to his 
satisfaotion ; for be felt eauer and lighter, and bis sniritS 
became leis oppressed. Theae good effects enconraged him 
to proceed in his experiment ;and,'therefore,«ft«'beBad pnr- 
sned the regimen before mentionetl, during two moaths, he 
deducted from his allowance half the former tjnantity of ale, 
and wai stilt mwe sparing of gross atumal food. In this 
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Muna He CMilWiMd Mil Ibe 4Uiof Jrhiim? 1706t at wbit^ 
tlDe lie entirdy leftbff all malt Uquor; and in ihe follow, 
iqg noQtb he begao to drink odIv wkter, and to eai niyne ex. 
cept the lighter meatK. Dnder Uiis degree of sbsnnmce, al- 
tboufth some of his comflaiiits were relieved, yet lette of 
them remaioed in full force. The riieumalism tomtented 
htm ; and Still bfl hnA, |k>w aitd then, iligbt fits of the gout. 
On the 4th «f June following he began the use of the cold 
bath, asd continued it twice or thrice a week, until October 
1767. Abont the same time he began tire eserciM of the 
dumli-bell 1 in which he persevered to the li^al. Water was 
U* only drink lh)m the same period, and ho limited hiraaelf 
totwaglaaaesaadahalf. HealKO,about the same period, left 
off batter and cheese ; and the 31>t of July, in tiie same year, 
WM the last thne of hia ewiing mj animal Oet^ Since that 
date, bis diet waa princqMlly oonfioed to pudding made p£ 
Rea-bisDuit. He allowed bimaelf very tittle sleep ; generally: 
^ni; to bod at eight v^elock in the evening, sometinies ear- 
lier, and genemlljriiiiKKbfiut one in the morning, but being, 
very mreTy in bed after two. 

Under tiiiB ntnet coane of abitinence he continued to live; 
and exprewed, in tbe higbaA terms, the great pleasure and 
' tranquillity of mfaid whidi he ei^oyed in couieiiuence of it. 
The poor diet to which he aGei»(<»ned hiroielf, nowwaa 
Hs agreeable to bis palate aa bia former food used to be ; 
and he bad the addltuHwl sntiaRMlion to find his bnlth est^ 
blished, his spirits lively, his sleep no longer distnrbed by. 
trigblfal dreams, and Usttreaglh MnDsclessofar improved, 
Ifast he could carry aqDarterof a ten weight, which he in vain 
attempted when he was about llie agt of thirty. His voice, 
which was entirely lost for several years, now became dear 
and strong. In short, to use his own expression, he was 
metamorphased from a monster to a person of moderate aiae ; 
from the condition of an unlieallhy, decrepid old man, ta 
perfect health, and to the vigour and activity of yonthi 

186- Hydrophobia cured by the Root of Water 
Plantain- 

The Rnssian Countellor of State, Ijovsheui, 
has lately jtublisbed a report of a new r«m«dy for 
tilis duease, of which the followia^ is the snbstaDce: 

The eoan seller was told that an old loldier, liviox in a 
vtHage in the circle of BelewHky, had frequently cured men 
and brutes wbo had been bitten by a intid dw. Havinc sot 
some InformHtien on tbe subject, " 1 leam^^nay* be, " tbtX 
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be repriced mlo a pon4e»a root linUwta ab onibni'aad thai, 
after having strewod it on a Mee of bTcntl and butUr, be 
gave it to tte palieiits to cat ; and I was assured that ibey 
were alwajs cnred by iL I gave little credit lo it, until an 
accident furoisbedme with a proof of its efficacy. One oTmv 
brotlier's hounds went maf), and bit the hantaman : the ofd> 
nary operation waa perfomed to prevent the pn^agation of 
tin viiua, the wound was healed, and we bad do iineasinew 
00 tlic subject ; but in afcw weeks all the symptoms of bydro- 
(ibobia appeared, and we were obliged to confine the bants- 
nMD witn great precantion. A.3 thisre wax no medical man 
in tbe neighbourhood, I advised tiie patient to be taken lo 
the soldieT. He adminiitered two doges of his remedy, one 
in the evening, the other uest morning, and then said that the 
man night be unboundRnd taken home without danger, T^e 
Lnntsman experieaced great weakness, bat he bad no llt« 
either of deliriam or bydroidiobia. Id a few days fie tioand 
bimselr perfectly cured, and he has now lived eighteen yearji 
without having any relapa^. The soldier said that he learnt 
the remedy of a peasant of Archangel. 

Tbe aUtn* f^Mtagit, or water pfantaini is the one whicli 
this man nude use of, It grows in water marshes, lakes, 
and stagnant muddy pools : the root resembles an onioD, with 
tbiok fibres. This piant remains under water till the latter 
end of May or the beginuing of June ; wliea ionowerit has 
a, bead like asparagus. It is in Sower alt the summer, and 
may bo gathered at any time ; but tbe best is at tiie end of 
Anguflt. Tbe roots are well washed and cleaned, and dried 
in the shade ; when dry, it is pulverised, Rnd administered as 
above. Two or three doses have been found sufflcient to ef- 
fect a care, even after the hydrophobia is declared in the pa- 
tient, whetlier it be men or animals, that have been bitten by 
mad dogs, in the cure of wliicb it has scarcely ever been 
known to fail. Indeed, during the twenty-five years that it 
bai fioiutftntly been practised in the government of Tula, no 
instance of fulure, in an immense number of case!<, ba« beet> 
known. 

187. Setel chewed hif the Asiatict. ., 

The leaves of tJie betle, or betel, aa Indian 
Alaot, alcHie, or prepared in tke manoer berafifter to 
pe vaeotjuaed, are used to aa iiLmost iQcredible ex- 
teiil by the soathern Asiatic nations, from Hindos- 
tan to tbe farthest conttnes of the Chinese empire, 
.io the same manner, and far the saoie porpoaes, as 
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oplott is by the ireatorik A .great nuiny ¥irtiie> 
are ascribed to the betel by its votaries, the obief 
of which are the following: they believe, that it 
aweeteus the breath ; for which purpose, whenever 
the poorest sort are to appear before the rich, they 
chew a large qnantity of betel ; and it is held by 
them in snch high estimation, that a box of pre* 
pared betel is the usual present on taking leare of 
tbeir friends ; that it preserves the guins, although 
it wonld appear to be injurioas to the teeth, as it is 
not an nncommon thing to find people, of twenty- 
five, toothless in those part^ of the world, from ex- 
cessive indulgence in this plant. It is said also to 
be possessed of considerable tonic and other medi- 
cinal properties. 

I^epared betel is composed of Ibree different ingredients: 
viz. ol^tbe quarter of nn areca or betel nut ; of a betel leaf, la 
which tbe portion of the areca nnt * is wrapped ; and of the 
fioL' powder or chalk of calcined mnscle-sbdli), which ia 
sprinkled thialy over the betel leaf. People of all desori|^ 
tioDs are provided with their boxes of prepared betel, whieh 
they ptes est to each other b; way of courCes;; and atvisHs 
it is banded abont in tbe same manner as wine and coffee bj 
Ihe Karbpeans. 

The chief time of nsins it is aRer dinner, wlien they say 
it prevents sickness ; and, except or fasting; dajs, or at the 
ialerment of relatives, its use it never abstained from. It has 
been observed, that few Europeans can habitnate themselves 
to it : the sickness and intoMcation which arc freqnentlj pro- 
duced by betel, in those accustomed to it, arc gfCDendly bnt 
of short duration. 

The hse of betel reddens the lips, and makes the teeth 
black 1 a colour which the Indians prefer to the whiteness ad- 
mired by the Europeans. 

188. Penetrative Effects^ the Effluvia from 
Peruvian Bart. 

In 1817, a French merchant, M. Delpech re- 
siding at Guayra, in the Caraccas, had stored np a 

* Tbe areca is a genus of palms, (he nnt of which, according 
to Dunpier and Grose, freqaenUy causes violent giddUiesa: 
but its MTeots are not so permanent as those of opinoii 
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large qnantity of fresh cincbuid, in apartments irtiioh 
were afterwards required for the reception of some 
travellera as guests. These apartments contained 
each eight or tea tbonsand' pounds of bark, and in 
cbnseqaence of its fermentatiooi the heat was much 
greater here than in the other parts of the honse, 
rendering the place somewhat disagreeable. One of 
the beds placed in these rooms, was occupied by 3 
tmreller.iil of a maligoant feTer ; after the Rrst day be 
ibnnd himself much better, tfaoagh he had talten no 
medicine; in a few days be felt himself quite re- 
covered wilbout any medical treatment whatsoever. 
This unexpected success induced M. Delpech to 
make some other trials : several persons ill of feter 
were placed snccessively in his magazine of cincho- 
na, and they were all speedily cured, simply by Ae 
effluvia of the bark. 

It happened that a bale of coffee and some com- 
mon French brandy were kept in the same place for 
some months ; one of the brandy bottles happened 
to be uncorked, and on examination it was found to 
possess a slight aromatic taste, (o be more tonic and 
very snpenor to common braudy. The coffee aJso 
was mucb altered ; when roasted' it was more bittw 
than common coffee, and left in the mouth a taste 
similar to that of an infusion of bark. 
189. PoisoR3wilh tkeir^gmptonu and Antidotes. 
Sublatrnt. Si/mptomt. Antiihttt, 

Concentrated Burning pain, Calcined ma^ne- 

acids : tlie vitHu- Tomiting, Matter sia : one ounce tu a 
lip, nitric, man- thrown up cffer- piDtorwarmorcold 
atk,0xalic,&c. vetce* with cLalli, water. Aglaufulto 
or saltof tartar, or he taken everj two 
lime, or tnagncna. ininutes,soaatoex- 
rile voinitiDg. Soap, 
or chalk and wa- 
ter ; raucilagiuous 
driijcs afterwards, 
such as iinseed-lea. 
or gam arabic and 



Alk^iwt M>d«,* Nwrl; tiw Hane : Vinegar and Ic- 
aiiuiH>DiA,Uine,3tc. the ejected matteT moiijuice: bsjiooh- 
doen not efferreKce fill or two Id b flM* 
' WiA alkaJit, bot of wttct vciy fr»- 
Kfth rntHa. ^uMtly ; unplf 

wann water. 
Meroorial pre- Sense of constric- White of egg^i 
paraliooB : corro- lion in the throat : twelve or fiAeen 
■lv6BUbtiiiiale,S(c. matter vomitted «gg» beat uf and 
toe. ssmetiraea mined mixed witb a qnart 

witli blood, of cold water, A 

glaM fall ever}' 
three milt ates. Milk, 
gam-water, Bmeed- 
tta. 
Aracnical pn- BxinmM itiita- Warm walei with 
lanlioiu: wU(« lion, piin,aickneM, sugar, in large qoan- 
araenio, &G. &4:. Bud ipeedy death, titles, to excite To- 
il' the poison be not midng. Uine'W»' 
soon counteractett. ter,ioap and water, 
pesrl-uh and wa- 
ter, mucilaginoua 

Preparation:^ of Symptoms nearly White of egga : 
copper, brust, Sic. the same as from (mt tDtdrr nwrew- 
renligm, bal^ Mercury. ty,^ mnoilaginoiis 



' symptoms of poi- ailerwarda a gnim 
BUD, as above slat- of opium, or fifteen 
ed. drops of lauda- 

num every (jnarter 
of an bonr, fur two 
or three times. 
Nitre. Olwtiimtc Tomit- The same as for 

igg, sometimei of arsenio, with tiie 
blood, &c. 8ec. exception of lime- 

water and alkalies. 
Pbosphoms. Like mineral a- Same treatment. 

' Lead : s^ar of Great pain in the Large doses of 

lead, gonlard ei- stomach, with con- Glauber's or £p- 

iract, fee. striction of the som salts, in warm 

throat, &c. &c. water. 



c;,H,gfc 



Pamm Imd Amtuhtu. 181 

iSMMMcfi. SfmHamt. AatidaUM. 

Opium, ben- Stupor, desire to Fourorfivegraitu 
tone, hemlock, Tomit, beiiviDesi ia of t&rtar emetic in 
nnJrvotnica, dcBcL' thebead, dilated pa- a eIbm of water ; if 
Ijiughtihadeiber' ]^t of the eye, dcH- tns'doea not loc 
riea, maBhrooms, riami uri tptedy ceed, fonr snuna of 
&c. &c. deatb. blae vitriol, as an 

Qinetic. Do not give 
luge qvantititi ef 
water. After the 
poison has been 
ejected, give Tine- 
gar, lemon jnioe, 
or cream of tarUtr. 
Strong coffee ajio is 

PoiAon of the yeU Solution of sa- 

i9w-bUled sprat. gar. 

Opiuin and arsenic, it is well known, are poisoas ; ant), 
as the effects of these, arc often fatal before medical lid can 
he procQied, it may w>t be improper to state briofly the prln- 
«ipiil antidatca to either. When poison of any kind has been 
■wallowed, tli« inmediale object should always be that of 
endeavoDFUig to excite Tomitinx ; but much time is nFtcn 
lost by waiting the operations of mediaal emeties, when the 
rllscharge firom the stomach might be much more speedily 
effected by roechanloal means. Iict, then, the persons who 
areabout the indlTtdual who has taken poison, force a feather, 
or a piece of stick, or any thing that can be immediately pro- 
cnred, down the throat, audthns continue to irritate the parts 
till vomiting is indnced. Emetics are of course to be ailmt- 
nlstered as soon as they can be proonred, when the power of 
awallowing is not saspended. After the costonta of the 
stomach have thus been disoharged, it is. of consequence to 
recollect that acids are tbe beat oorrectiTes of opium) and 
alkalies of arsenic. 

'In tlie one case, that of opiam, (hen, let Tjnegar or lemon 
jnice, dilntcd withabout an equal quuitity of water, be freely 
and copiously administereil: in tlie other, that of arsenic, let a 
solationofsoap In water be made as strong, and poured down 
as quickly as possible. This last aliswa» a doabltf purpose, 
thealkaliof the soap acting npon the acid of the arsenic, and 
thus destroying its vimlence ; and the oily principle of this 
material, liberated in some meaoure from its alkali,, RCems to 
lubricate the coat of the stomaob, and tiins at ouue to abate 
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190. Tie Plagiu in the Time of Jusiinian, the ' 
Snptror. 

Tlie followia^ dismel relation of tbis dire cala- 
mity is gWeD in the eloqaent langaag^e of Mr. Gib- 
bon. Ethiopia and Egypt have been stigmatized in 
- every age as the original source and seminary of the 
plague. In a damp, hot, stagnating air, thia African 
fee^ is genra-ated from the putrefaction of animal 
substances, and especially from the swarms of lo- 
cnsts, not less destructive to mankind in their death 
than in their lives. The fatal disease whicb dep(^- 
iated the earth in the time of Jastinian and his suc- 
cessors, first appeared in the neighbourhood of Pe- 
iDsinm, between the Serbonian bog and the eastern | 
channel of the Nile. From thence, having as it were 
a double pnth, it spread to the east over Syria, Persia, 
and the indies, aad penetrated to the west, along 
thecoastof Africa, and over the continent of Eur ope. 
In the «priiis of Uie tecood yeu, ConBtantinople, daring 
three or Tonr mouttii, nu visiled by the pestilence ; and Pro- 
copius, who DbBcrved ils praf^rew and lymptuma wilh tbe 
ejCH of 8 ph^Biciftn, has emuUled Uie skill and diligviice of 
Thncydides lu 4lie desciiptioD of the plague of Atlieim. The 
ioreclioii traj Bometiraec RiiuouDced bv the liaiuus of a dis- 
■ tempered fancj ; and the victim deapaired aa soou as lie had 
beard the menaee and felt the stroke of au invisible spectre. 
But tiie grealer number in tbeir beds, ui the slreeta, in their I 
omal ocfHipatiuB, were surprised bj a slight fever ; so ^igbt, ! 
indeed, tliat neither the pulse nur the colour of tlie pxiient 
gave aay signs of the approacliiDg danger. The same, the 
ne^t, or (be HUMcediiig daj, it wot declared, by the swelling 
of (lie glxnds, partlculariy those vt tbe gruio, of the arm-pits, 
and under the ear ; and, wlioB these hoboes or tuniors were 
opened, they were found <o contain a coal or binek substance i 
of ttie size of a lentiL If they came to a just swelling and sup- 
pnration, the patient was saved h; this kiud and natuial dis- 
cbarge of the morbid humour. But, if tbey continued Lard and | 
dry, a mortification quickly ensued, andUie Gflh day wascom- 
mouly tbetermofhis life. The fever was often acGompanicd by 
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lotloHKy or deUrimii tbeboriiMaf tke liok iMtectfMredirith 
Uttok pastniM at carbancles, the syi^tonM of immt^Kl* 
(leattii Mtd, in tke ceaititntiaiii t*w ft^»le la piW w M 
«iVtfoa,tkeT«iiutinsiofUiw4wMf<41ow«dby tliesortUfl** 
tioii*(tiwbe«^ TopngiMatwSiMDtheptagoe waasMtv 

V«itth wu thft nasi ptcnloiMM BCMtni, *»d fW tanak VfOC 
TOwleMmMMptiUaDuiitkBiiMlei bnt awi; mak ttnd pr»* 
flB«i«i«MattBah«dwithiiKliMfteiiwUn^; and iDMiir«f 
tbcNM wb9 (seized wnadcfriTOdaf Oeniaor iMr •peeob, 
wUhcNit being teonn Qom a retarn of tbe (Usorder. 

Tbe phjaidaas' af Co— t«Btiiio|de weM ce^ai aad stilAil, 
bnttteirfuftwaa batted ky &• TwioM rrttptoMi mmI pMi- 
aaetou TeheneBca of the diMWM < 4ba rmr ronodiai wM* 
prodaotne aC ia>iittair <4feat>, aod tko «f ent D^riefotudy dla* 

■IHiniilhiil ll»«niiiMtiiaiiiwtf iliiirh iiiiiij lie ord«K 

«f fimeniki toA ri^t of wpa teto w w«re confbanded i Aow 
who wen left wtthanl tntaAa or aemuAa h? aiibaried in 40 
alnrti, «r in tMr dMolate hauM{ aad a m^iitnrto wm 
8«th«riaedb>«allootthapraii|faraoaih«^»r dead bodka, 
to ttaiMvart dM» bjr tand ar waMr, and l« (nter them ift 4e«[» 
pita bojroadtbepvedMotBDrthecilf. Itetr owa danger, and 
the pnMpeot Af pabUo diitrew, awakcMsd some remone in 
the miBda af the aunt vioioaB «f nuntdnd, the esnldenoe of 
health again ravivad thair pawiM* ud baWt*. Bat pMlo- 
sopl^ MiBst diidain the ofatervation ef ProooirfaR, that tb« 
lives of Htch laeH were gnnrded by the p«caliar faTovr of 
fortnoe or PrevMeMoe. He fiirgal, ar perbopt he Mcivttj 
noollaeted, that tte ph^a bad touoked the person of Sob- 
tinjui h«Milf ( bnt tte ahitenionR diet «r the emperar auy 
Rnggnil, as in theeaae af Soontea, a more ratienal and bonanr- 
aUe «atue for his reeoTcvj. Dunni; his sJokneM, the publle 
oonalenMtion wuaKpreMedia thebabi1aoftfaecMBeM,«nd 
thair Idleoeu and de^wndenc; ocoasloned a general soanity ' 
in the capital of the KnX. 

Contagion is the iasepar^le lymptem of the plagae, which, 
by mntoal tespinUiaii, is trantfiued from the aorieited pv 
s»ns to the lungs and stomach of those who approach them. 
While philosapheni IieiieTeHnit tremble, It is siagnlar that the 
real danger shuold bsTC been denied by a people runt prone 
tonfai and imaginary terTers(theI^D0li]- Yet, the feilow- 
dtiaena of Praeapiaa w«re satisfied, by some short and par- 
tial «sp<Hieace, tliat the infection coald not be gained by the 
closest conversation ; and this persuaaion might support the 
aaiMoity of Mrads and pbysiciana in the care of the iTick, 
wbMtinhmnoapnidence'woDld have condemned to solitode 
nnd despair. But tbe fatt^ security, like the predestination 
vol.. IJ. c 
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oftbo Turks, moat have ai Jed the progtcM of (beeontsgiDn; 
Ud IboM BBlntary procMitimis, to vluch Earope U indebted 
for b«r safe^, w«re DaknowD to Ifae goTernmeiit of Jaatiitiui. 
No ratraint* v«r« imposed on th« free and (reqaent inter* 
oo«ne ol tbe BonWa prorincei ; from PenU to Franee tte 
aalioa* were mingled and infected by wan and eniignt(i<m> f 
Wtd tlw peslileAtUi odoar, wbiob Inrica for years in a bide ti 
ootlMit va* imported, by the abuse of trade, intotbe mart 
^distant regions. Tb« mode of it* propa^tion ii vzyiained by 
the remark of Frooopius liimself, (kat it always spread from 
tke sea-cout to the inland oountriei: tkemost Kouestered 
blaads andmoaBlwm were soceeisiTely visited; Ibe ptacea 
wUoli bad escaped tke fun of its first passa^ w«re alone ex> 
posod to tlw oaalagion«f tbe «UHiiog jear. Tiie winds might 
dinise that subtle vonom ; but, luuest the atmosphere be 
ptftTiooily diqrased for its reception, the plune wonld soon 
«xpire in tbe cold or temperate climates of tbe earth. Sucb 
was the aiuTersal corruptioa of the air, that the pestilence,' 
Whiob burst forth in the fifteenth year of JniliDian, A.D- MS, 
was not checked or alleviated bj- any difference of the seasons. 
In time ils first malignity was abated and dispersed; the dis- 
ease alternately l^Dgoiihed and revived ; bat it was not tlU 
the end of a calamiioui period of fifty4wo years that man- 
kind recovered their health, or the air rosomed its pare and 
salubrious ((Lialily. No facts have been preserved to soslain 
an account, or even a conjoctnre.of tbe numbers* thatpe- 
nahed in this extraordinary mortati'ty. I only find that, dnnng 
three months, five, and at length ten, thoasaod people died 
«ach day at ConitanliDople i that many cities of tbe East 
were lell vacant ; and llut, in several diatricli in Italy, Ike 
harvest and the vintage withered on tbe ground. The triple- 
sooarge of war, pestilence, and famine, afflicted the subjecte- 
of Justinian ; and bis reign is disgraced by a virible decrease- 
of the human spedes, which has never been repaired, in som« 
of the fairest countriei of the globe. 

181, Efeetual mode of Fumigating Letters infecte<i 
with the Plague. 

Tbe Fortnguese government being nnxiogs to 
prevent the importation of tbe pUgue: and not 

* It is prob^le that no lest than an hundred milliona «f 
boman beings fell victiau to this conti^n in the R'min 
MD|iire alone! II 
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wishing to adhera to the old system of op^in^ Um/ 
letters from foreign conntries and soaking them ia 
vinegar; commanded the junta of health to inves- 
tigate some experiments to be made hy Bernar- 
dino Antonio De Gomez, on the mode of disinfect- 
ing letters nsed and recommended by M. Morveaa. 
The following narrative is in the experimentalist'a 
own words. 

Hia EicelleocT the M»rqiiis de Foncu, M. le DeMm- 
bu^ardor Bftrtholomeo Giraldesf first aecretarvof the Jonta,) 
Lioiz Antotiia Rebello, doctors Joseph Pinheiso de Freitaa- 
lonres,HeDry Xatier Baeta, Ignatius X&vier, and mjself, re^ 
paired to the chemical laboralory of the Mint, where the two 
fbllowiag experiments were made. 

Fint experiment, — Some opened letters were ptnced Wr- 
pendlcnlarly in a stove «f Baumi, and the; were exposed for 
five minates to the action of the chlorine, developed accord- 
fngto the process-of M. Morveau. On taking' them from the 
. stova, it was found, that tlie characters nhicfa were most 

Eroximale to the fumigating case, had assamed a yellowish 
ae, and the letters had a strong scent of the chlorine or ma- 
tiatic acid. 

Second experiment. — On treating a single letter in a, simi- 
larmaDner.in which three paralleHncisioQS were made, each 
an inch long, it was observed, that not only the-envelope, but 
also the tetter which had been taken out of it, always emitted 
the odoDT, which tlie famigation had commonicaled to it, 
StIU less, however, than in the first experiment. 

Having conveyed these letters to my honse, I obseived that 
tiiey preserved for a long time the sdouriof the fomigatjon ; 
. and ttat this odour, in the lotter eoT^losed In the envelope, 
, was stronger for afew days, which followed that on which the - 
experiment was performed, than on Ihe day itself. 

l%ese two experiments, contrary to my expectation, ap- 
peared to support the resolution taken by the government; 
because the sdunr whieh was observed in the en<:losed letter, 
indicated that tt had penetrated to it, and the greater inten' 
sity of the'odoar in the opened letter, indicating, that thodia- 
iafeoting process is more efficaciona in the lettttrs being 
opened, justifies, in a great measnre,'the order which wm 
Biven to fumigate, by this ntetbod, the letters which are ooa- 
aider ed easpi clous. 

Cader tiiese circamstances, I considered it necessary tti' 
throw a grSHter light on the question by new expfrintents''; 
not only because the importance of the case required it, hut 
k2 



boGKiwe the oondqwou vliok hit leHined oollea^ol fatd 
omwn ftoin those experiments, and their oputiou, on openins 
the letters, did not agree with ray own. 

The letters notbeing all cowposed of hMf a sheet of paper, 
like tiwt on wbieb the seeosd eicperinent.was made, Ma M 
it nuKht hftppen tbi* Hmj xontained brtit4*B nsteptible oC 
iufeotioii, it wn neeescar^ to observe, what would be Hk re- 
sult in letters more volununous, and particularly in those ia 
Which materials, sosceplible 6r the lufection, were eacloeed, 
in order to oonvince myself finally of the mannertn which tho 
cbloriiM penetrated the letteni. To resolve these problem^ 
I jt^fenoed ibo following evperimenls in the taUu^tury of 
Vie Miat, for whict^ purpose Doctor G. J. De SeiKa«, lub- 
director of the lahuratoty, furnished me with every astistiuicej 

KurdeJtperimeot.—l took two abeeta of paper, and, having 
folded them lengthways, I sealed Ihem with wafers ia a aheet 
Qf paper, and I made four transversal incisions in them, each 
tut inch long ; placing them obliquely in the stove, I caused 
fbe chorine to develope itself nndemeath the grate, adding, 
at the same time, one ounce of common salt, two-^htbi of 
luanganese, four^ghtba of water, and six-eighthsof salphnrlc 
^id. I suffered tbem to remain in the stove for fifteen 
minutea, and then breaking the seals, I conveyed Ihem into 
another apartment, where Doctor Seixas, myself, and a 
servant of the laboratory, observed, that the sheets of paper 
smelt inwardly ofthe chlorine. 

Fourth experiment— I pat in an envelope three sheets «f 
paper, folded in two, and made three incisions ia them of an 
inch long ; and, after having proceeded ia the same manoer as 
tn the former experiment, it was remarked, that the p^>er 
■melt sufficiently strong of the chlorioe. 

The resultof these expcrimenss, and the observation whieh 
I made, that the letters which had been fumigated preserved 
for many days the odour of the chlorine, induced me to )bliik> 
' that the chlorine doesnot introduce itself into the letters onlj 
hj the incisions. To ascertain this fact, the following esp«- 
nment was made. 

Fifth experiment. — I repeated the fourth esperimeBt witt 
pat making tlie incisions in the letter, and, on examining it 
(lft«rwards, it was fbund to smell strongly of the chlorinei 
but the olilorlne might have insinDated itself into the letter 
\tj the openings of the envelope. 

Sixth expermienL— I repeated the filth experiment, clsiiiw 
with the sealing-wax all the openings of the envelope in sik£ 
f manner, that the letter appeared faeneoetically dosed. It 
waa observed, that tke odosf ofthe cblwiiie was pemftiUs 
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in tti« ^pM, in klasa decree, hewetter, titan in tiia letlcn iM 
wbich Qie imnlioas hkd been made. 

Sereatfa Mperimfnt.—I rep«>lcd tbe lixUi experiment, by 
p«tt^ tbe iBtter in two en:TelDp«s, both being lwnnetia% 
dwad. The molt .wh tbe nhm. Mid tlia odoat wu m d^ 
tcrainod, that n>j ooUeagne and ftiori Dr. Piohcira, tai wboM 
|ne«MM0 I i^ned the ietter two dtns after tbe experinen^ 
wul iibi cniertained gteal fknbts of its eSoacy, lecogniwd 
-tlw odour of tbe chlorine, a»i confemed Uiat it had ponW' 
trated .the paper. 

If the chlorine extends its BBti-cwMaglotu power, even to 
HtB infection of th« piafne, no denbt eas be entertained diat 



letlen may be fhnriguted, accerdiiw to the pn>eess of ML 
llonoHi, withDBt openins them, aAd without even making 
buAAim in them. It ntost, n««ertiidNi, be detMed, faoW 



lonf the fnmigatioB ought to oontinuey aad nnder what p*» 
tkalsi eircamslaocei it may be affiraed, that the nupected 
tetters are dirinfheted hy this pioecssi 

Bi|^th experiments— la ofder to dstennlne this esMBtial 
fcAat, according to the exMn|ile ef M. Honrean, 1 put riK 
eonoes eC meat to pntaify in a sancot ; above the meat I rai- 
pMded ootton, lilk, hemp, wed, the feathersof tbe iring of 
the pea-ben, and a ^ece of for ; and I pfawed Ae whole in a 
kIbh momer^ tranDOoated with a eoik. lliiB apparatus waa 
U M MSr w d in a buon eentaining watal, hidf an ineb in defrth. 
WiMnlhad asoertaiiMA by means of the ooriL thai tiie meat 
■melt snffioienlly atrooK of pntefaetion, I exuwiiwid tte mm 
tnials above mentioned, and I rMtqpised in all of Ibem the 
hadmMllaftliemeat. This isneU was, however, stronger ia 
tbe leathsra and (be ikiii, less Strang in the siUc owl wool, and 
stiUkB BO in the cotton and die bonp. 

I inriesed in twelve letlen these six substeuoes, infiKted 
tnAeadavMDUsodoiB. 1 made two isoirionsimachrfftese 
letters, of ^MHittaiadi and a haK 'nwflug^gatioawaeper* 
(omiwl as in tbe third experiment, Hidaftesluilfaiihoar,tiie 
lettsn were taken fiem ttie stove. Ov «»Miiii«g imb*- 
diataly Omm six letlen, wtdcb enclosed tte six dinreat in- 
feeted inbstaBees, Doctor Seiaas, the servant of the lab9> 
ratofjr, and myself, wore fnliy agreed, that tbe hemp oily 
■reesrved tbe odour of the cUorinei that the ooMon was ahsoi 
tatelr&ee ftnmit, Uiat the feathers and tbe sUn still snsH 
sIsM^ of the pnbnfied feih. and that the odoar was weabe* 
tethe sUh, and still weaker in the wooL 

On examining the other six letlets, on the feHvwiBg A^ 
I obsMved, that tbe cotton and the hemp smelt of the cblo- 
riiM, and not of the putrefied meat, the imell of which was 
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«GWceiy p«roe|>ISile in tlie lilk and the «o»l, aut atitl snifr 
cienlljr detennmate In tbe feklben aad tin nkin, 

I conclnded, from this cxperinieitt, that the aDimd nib- 
ataocet, at leut feathers and Hkinsi impregnate tbennelre* 
ttwre- wHb tbe cadaveroas odoar than vegetable substanaM ; 
that the latter lose it alto^ther, or are rasil; pnrificd ib«ni 
it r that tbe effect of the ftinuKation in lets at the dose of tb« 
opofation, than on preservtBC t)w letter sealed until the fot 
lowing daj :. fiaallj, that aaimai substances rcqaire an ae* 
tion of greater duration and intensity than (iimiKatien. 

To Terif; thislatteT conclmioni 

Ninth experiment. — I placed a» a paper, pricked with « 
pin,, these anliaal Mbstancee, inCected with tte cadaTCfoas 
gas. I periermed the fttHtgitianini tfaeontside af thaitoTe, 
£]r suspending the paper two inches above the famigatiHg 
cup ; in five minntes aflerwrnrda, the bad smell was BOt pw-- 
Ce^ible in any of them. 

Tenth esperiment — I infected as in ^ ninth exjperinwnt, 
the same adbslances and tbe paper ; the following differences 
wwe always apparent in this infection :— 
' First, there was not the half onoce of water, whicb in the 
■inUi,exp«Tiinent moistened, coosiderahl; the substances sas* 
ceptihle of infection. 

Secondly, the bad odour was not so itrongrmpposing that 
H wan either exhaled, its oomronnicatisn with the exterior air 
not having been intercepted by the water, or aiiuDgi from 
some other cause, not at piesent to be defined^ 

The fumigationi being performed, asin theBhitfaexpoiiment^ 
en all the substances, the paper produced the same reaoit. 

Eleventh esperimanL — I performed theoperation on letters 
containing paper, silk, wooX cotton, and bemp, infected by 
tbe sama process. 1 allowed them to remain in the stove for 
one night ; on the following day all those substances smelt of 
the chlorine, and had lost the cadaverous cmell. 

This experiment, in confirming the last conclusion of the 
righth experiment, indicates, at the same time, a circum- 
stauoe which, aught to. be oi)»erved in the disinfection of 
letters, according te the process of M. Morveau. 

I ought, however, to premise, that eitiier from the exhala.> 
tion of the chtoriitonot being uniform, or the letters not being 
equally exposed to its action, the result of this process is not 
always the same. It might, therefore, happen, that in fumi^ 
gating letters some m^ remain, in whieh uie operation haa 
peen hot badly or partidlf performed.. 
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193. Appm^attu far the Production of Qaa far 
Illumination, from Oil, kc. 

For the more general diffusion of the beuefitk 
srisin^f from the use of Gas-lights, where hoases and 
maaafactories are at a distance from towns, and 
where coals are scarce, and room scanty ; Messrs. 
Taylor and Martinean have invented end brought 
to great perfection, an apparatus whereby every 
purpose of economy is answered, and a most bean- 
tifai and splendid light is obtained merely from the 
distillation of impure oils, grease, &c. 

A general idea of tbe process may b« formed 
from the following acconnt. 

A quantity of oil b placed in an air-tlglit tchgI, id iucIl a 
manner, that It may flow into retorts which are kept at a 
Uodsrate red-heat : and in lucfa proportions, ac ma; rebate 
the production of |^ to a confenicnt rate, which nuy be 
eatily goiemed by tbe will of the operator. 

The oil, in it* paaaago thiongh the retorts, ia decompoied, 
and converted into gas proper for iliominalion, having the 
great advantages of beinK pore and free from anlphnrons con- 
taraination, aod of aapportiag a very brilliaBt flsnie, with ttrt 
expeuditorQ of very •mall quaotitiea. It will, however, gc 
Oerally be found that some oil passes off in the state of va* 
pour, without being decomposed ; and in order to condeoM 
tfaia, and retnmit again into the oil vessel, the gaa is made 
lo^iasi throagh a vessel immersed in water, by which, and lit 
out by a irorm, the vapour is oondensed agaun into oil, and 
flows at once into Uie oQ cistern, so as to come again into OH 
In titb retails. 

Aa a fbrttiei preoantion to purify the gaa from oil, which 
may be suspended in it in the state of vapoar, it is conveyed 
into a wash vessel, where by bubbling Uirougli water, it is 
birther cooled and rendered fit for use ; and passes by a 
proper pipe into & gasometer, from whicli it is suffered to 
branch off in pipes in tiie uanal manner. 

An apparatus, it fiw a large eslablishrnent, and capable of 
pTOduoing from 1,000 to 1,800 cub« feet of gas at one op»- 
ration, requires only the leaning out the retoita, which be- 
comes necesaary from time to time from the accumulation of 
a certain quantity of carbonaceoni matter. This, and the 
necessary attention to keep up a moderate fire, is the only 
K 4 
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tronbte whicA Mteods tbe nse of the upparatos, sod tb^ tiipe 
r^wrad ftir thepsodnetkiBtorilM ■btwqwMl^, weridto 
general be aboat iAk haarH, 

Tbe uoinber of lights irblch wevld be stipplied by I,8tK> 
cnbe feet of oil gas, reckoning that they were argand ^t- 
ncn, and employed fer four hoocs, would he abovt 300, and 
gifing a Ug'bt equal to *oai 3,U0» t« 3,000 monM candle*. 

In order t9 wapt tbw M diffcfent eatabtUhments n^tAt- 
iog amaUec qauititie* of ligbt, and t« it them for unrMr 
IiQuses, they may be made of Tarions >!•«■, aceommftlJMatf 
to different degrees «f power, and soilaUe 1^ tbe tqaall qMo« 
Itiey eccvpj. fcr atoatlon* when anch mom eamtet be- 

On« om>abla-j>f AmuskinE w for btm 13 to SO •'!>•* 

Eebts, may foe coovenieoUy placed iji a ' 

place, and will occapy a ^ ' '""- ' 

wight «f about eight feet. 

For private faoases, a gasom^to' sluinldL not c«ii-* 
tain less than from 80 to XOO cQbic feet, au4 fw 
larger dstabliahmeuts, IMy tihmld oWtmi ttiom 
300 te 600. Tfaere im great advmti^pM in lurii^ 
. the gasometer a* large a» ciroomsrtanoes wjU HdnKt 
in the first place, the demand of the losg^t tAg^ 
in vinter shonld be jjtroTided for* mi tb» enwMWMl 
eouiunptioii «ooMi(W«d by Iwhliay tiaa. ■« —>■■ < 
mimber of romni for OMBpany. Is tiie sVCttna {rfkce^ 
both tbe trouble and expense of the gus Is dlial- 
nisb,e4 bj baviog a reservoir sufficient^ capaoioaa 
tfl b.oId ftme d&f»' erdinu; ooMHinptieB^ by i^ebi, 
at the gas ia^irotrw by kaepiB(|;, it is Hiort oa P Tg * 
nieitt and ecoBomieal to bare to make it bat onee or 
twice a week. 

In a printv hoaie, whare tbie* ov fear Moma aro ade* 
qiute^ bgfated, uid where a amall Bane is ktpt baniag i^ 
nqcfet ia a bed.ekamhar, it bas been feand that ftoai 26 1« 9» 
one feat of od-gaa U Mfioievt; and, tfaetefim, a mmmbMw 
containing 100 feet will give a aqi^y fbr fine Bi^Ms. 

Saeli a gasooaelar wlU b» abwat six feet low aad fbar 
^d^ and-talheraioretbanfom'feetfai^. €taiefoi4Mmibe 
feet may be 10 feet long, aocl amen «Me» uid abMt die Ugb. 

I'bcM ia aa oooaMaa ttat a gaaatnatat ilwaM b» jtataA 
■cartbeotliK parta of 4i« appwatai. 
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lK,'Acc0untofMri GordmifPorftAte GatLah^ 

Trb applioatioii of infiammable gas to 
lite purposes of illnmination, has hitherto 
been almost wholly confined to the lighting 
of large cities, extensive mannfactories, 
and public institntions. Tbe ingenions 
^paratns iovented by J. and P. Taylor, 
for obtainiDig gag fi-om oil, has enabled 
gentlemen of fortune to light their houses 
Tith gas at a moderate expeoce, and 
vithont being annoyed by any of the dis- 
agieeahle products which arise from the < 
distillation of coal. Snt notwithstanding 
this valuabite impi;aTement, gas light has 
never tilliately been rendered portable, and the-great 
body of private iodividnals, and ell the lower classes 
of Bwiety, are unable at this moment to derive any 
o^vantaee from the extraordinary cheapness of this 
beaatiruf light. 

In order to remove these limitatiiina to- the use of 
gas lights, and to render them available in everj 
case where lamps or candles can be nsed, Mr. Gor" 
doa concedved like idea of condensing a great qnan- 
titf of gas into a small space, and set himself to qoq- 
fltntct a lamp, in which this condensed gas could be 
burned with t^e same facility and security as an or- 
Anarylamp. 

The body or reservoir of the lamp is commonly 
made of copper, abotft one-twentieHi of an inch 
thick, in the form of a sphere or a cylinder, with 
kenufipberical ends. This reservoir may be pnt into 
a diSbreDt apartment from that which is to he-iUumi- 
iiated,ormay be concealed under tiie table, or,-when 
it is required to be ornamental, it may be pnt intn 
a statue, or the pedestal of a statae, or may b^ 
sospended. 

,,..,,.c;ooyi. 
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In order to regnlate the escape of the condeiued 
gas, Mr. Gordon baa employea two differeat cw- 
trivances, which are estremel; ingeaioas. The- 
flrst of these is a stop-cock, coustmcted in the fol- 
lowing manner : after the cock has been drilled, 
throogh in the nsual manner, the circular hole in tlie 
key is contracted at one side, by soldering into it 
two pieces of brass, which join at one side of the 
hole, and are aboat one-twentieth of an inch distaat 
at the other side, forming an acute angular aperture. 
By this means the issue of gas can be regmated to 
tbe smallest possible stream, by bringing the acute 
angle of the opening in tbe key to commuiiicate 
with the circular opening in the cock ; and as the ex- 
pansibility diminishes as the gas is consumed, the 
3iertnre can be increased in the same proportion. 
Dt to secure the above object more completely, 
and to prevent the possibility of tDming the cock 
suddenly, so as to admit too great a discharge of 
gas, a ratchet wheel is fixed in the end of the key 
of the cock, in which an endless screw works. By 
turning this screw the flame may be enlaged or di- 
minished to any extent, however highly condensed 
thegas may be. 

The second contrivance which Mr. Gordoo 
employs to produce the same effect, is a conical 
leather valve, similar to that in the reservoir of an 
air-gun^ placed in the opening of the reservoir of the 
lamp, where it screws on to the condensing pump. 
'When tbe reservoir has been charged with gas, and 
removed from the pump, a piece of brass, is screwed 
in above the valve. Through this piece of Tirou 
there passes a finger screw, the point of which, when, 
made to press on the valve, forces it back, and allows 
the gas to issue in any quantity that may be required. 
A bridge of brass, conaistiog of a hollow tube, in 
flte form of a Gothic arch, passes over the head of 
this regulating screw, for the porpose of giving 
freedom to the fingers in tarning the screir to regti* 
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lale the Sane, uad to conduct the gas to de bnr- 
ner. 

To force in the gas into tKh veuel sepantely, m the sif 
is forced into the reaerroir of an air-gun, would be attended 
with moch ioconTenieuoe and expence. Not only u this sort 
of Eiir-pump expensive, bat it requires a degree of care to 
nse it, and to keep it id repair, that conld not be expected 
fhim common servants. To obviate this inconvenieiice, Mr. 
Gordon condenses the air in a large Veascl of oast iron or 
copper, from whence it is drawn off into the small reserroir 
beloDging to the individual lamp. 

The application of this lamp to the lighting of private 
and public carriages, as well as to coal-mines, nnder the lafiB- 
^ard-of Sir H. Dave's invention, will be speedily put in 
pr^cdcp ; and we hope tbe time is not Very distant, when re* 
lervoirs of condensed gas shall be eitablished in every town 
&nd village of Great Sritaio, and when the lonely cottages of 
tbe poor shall be enlivened by this economical and cheerfol 

abt. There is one application of the portable gas-lamp to 
ich we attach a very high value. By an extreme diiui- 
nution of the aperture, the flame con be rendered so smalt (ia 
vrhich case it is reduced to a blue colour) as to pve no per- 
ceptible light, and to occasion almost no consumption oC 
gas. In this state the lamp may be used in bed-rooms ; and 
the imperceptible flame may at any time be expanded iut^ 
the most brilliant light, by turning the cock, by means of ^ 
metallic rod terminating near the bed. The Ibregoiog figure 
represents one of the portable gao-Iampi, six inches in dia- 
meter and nine inches high, exclusive of the hemispherical 
ends and burner at the tup ; which, when filled with coal-ga* 
condensed twenly-five times, will supply a. lamp equal to livQ 
candles six to the pound for six hours; and, when fiUed with 
Tegetable oil gas, will burn for about twdve hours. A simi- 
lar cylinder, six inches diameter and two feet high, excluaiv» 
oftbehemispbericalends, is calculated to supply an argand 
burner, equal to ten candies, for six hoars, with coal-gas, and 
for twelve hours with vegetable oil-gas. 

IfM. Experiments on the ejects of Carhonic add 
gas on Fruit. 
M. Damont who made these experiments, thai 
relates them in a letter to Coa&t Chaptal : "■ I 
put into separate white g^Iass-jars four sorts of 
cherries, namely, sweet cherries, those of the kind 
called Bngliah morelltu^ and higarreaux cA«r- 
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tained from limd and snlpharic acid, and pat tfaoB 
U ft ceUar. Tbe corL» fitted iKit iadifibf eatiy. At 
Mm out of a fvrtiugbt tke o^iv md toste-of 1h« 
fttdt3 were not sensibly altered: Fiwm lAoot IUh 
period a Uqald vas deposited at the bottom of ths 
vess^ and as it inereased, the taste and oolosr of 
tiio teenies began to change. At the esd of six 
veeks a strong smell of alcohol was perceived on 
inhaling the air from the vessels on openJtag the 
corks, liie morellas bad entirely changed eolonr* 
and in tbe toaghness of tiM Sesh, the adkeuon ta 
lite stonea, and Ae taete, resembled eherrids in- 
Aised in brandy, so as entirety to deceive severel 
persons who tasted tbem. They remained nsbrpfcen* 

"Kie Ugarreaax had andergotie dtflbrent de^p'eeB of ohuigg 
MMM'dmg to their r^eness : some remained entire, others had 
VDDenito a sort of iBKiraelade. I distlDed elavenpcmndi of 
msa, and ofalained about six minces of good slcoho of 34 
i^eea. I did not distil the odier fhiils. 

f Ereated in the same manner some ehoiiebt grapes, aome 
jipe, otiiera begimiinK to turn, Mme ttom tbe neigbbonriiood 
M Paris, ofiiers from Fontdnblean, Ttte ^ars were this 
time owTMvd witb wet bladder, and closely bed with paok- 
ttiead, ajtd I kept Ifaem in my room. On the first da; the 
Madders were depressed tike a fbnnel, bnt afterwards tbey 
lose Dp again, swelled, and were strongly fltretehed bv flie 
contained air. One of them was shattered to pfeces wmt a 
tCTf lond explosion, which made me priofc the othera with a 
pin, and the gas mshed throogh the hole with Ibrce and 
hissing. 

The grapes beg^ to alter in their taste in abottt twenty 
daya. Some of them became opake, and they all wore harder, 
and had aequiied a vinens flaToar; those of Fontalnbbna 
less than the otfaers. 

On the Wtb of last October I cat in qnarters four ponnds 
of the entiya baking-pears, and enclosed them as before in S 
jar covered with bladder, and k^ tliem in My ittota. A 
^ood de^ of Uqoid gradually collected at the bultom of th« 
jar, and tbe pcarit broke down into a pulp. I distilled them 
on the Otb of January followiag, placing' them oo a. grate 
wiftin the alembic, and adding a little water. I obtuoed 
thereby aboat four oancea of ^eobel of 19 degrees. 
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,.0m tta) MHM daaf I treated ui< tba auu quuno, Uaee 
poniub fifteen onaces of e^ofa^fntr* {^^flw oat io ^wtvn, 
bat no liquid collected in the jkr, and thej gm» no tui«hm 
taste wben chewed. 

Oktbe 6th of last October, liavia^f received ffom thede- 
pHtmest dt tlndre, lano oheuutts, of the kind called jmmM^ 
I SUed two jais with tbent and carbonic acid gaa at betmh 
Abont a fortnight after tbey were taken out, Iiuked, ut* 
boQed. I tailed them when hot, and foond a slight aJooboiiQ 
taate, which did not improve them ; the; were better cold. 
Some fh)m th^tber jar taken from the surface, were cent- 
sleMy preKF^M> lliey were reasted in hot embers, and 
imd a. kernel taste, wUdt was also percnved wlten eaten 
raw. Another portion of these saue dtesnata whidi wu not 
kejit in carbonic gas was soon spoiled. 



SOAP, SODA, STAKC% CANDLBSV 

Ids. SoAF is composed of an alkaline salt, and aoi- 
mil or vegetable oil; it is sometimes dry aud hard, 
at otiien, soft aod liquid, according to the nude Id 
vhicbitbas beeQmannfactnred. Where tar^ quan- 
tities of soap are made, beat becomes indispeasable ; 
for this purpose a ley is made of barilla aiid qaiek' 
time, in the proportion of foiu parts of the former to 
oae of the latter, and vrhich most be snffioiently 
strong to bear an egg. 

Eqnal parts of such lev, and tallow, or oil, are next pour- 
ed into a copper, placed over a gentle fire, and oontinoally 
stirred until they begin to unite, when tho rest of the ley is 
added, and the agitation continued, till the ingredients aiC: 
completely incorporated. The mixtnre is afterwards cast 
into proper vessels, at the bottomsofwhicfa a little pulvenzed 
e)wlfciss^«ad,toprevMil it from adhering, and ina few days 
tlri soap ac^iaire* a sufficient consistency to be taken out, 
and formed into oblong sqnares. 

Common hard soap is prepared from the caustic ley, with 
the additionof tallow; the Veoice, Alicant, or Spanishsoap 
with olive oit; green soap with that of rape, hemp,' or Db. 
■cod; Uack soap with train oil j aod lastly, the Mdmaty soft 



■oapli formed by lubig pot-agh u a »nb>(itat« for soda, fogo- 
Iher nhfa tallow or trun oil, and a large quantity of commOD 
mH. 

Palm, violet, almond, or otber soaps, are prepared io a'si- 
mitar maaner; with tho oils of vegetable snbstancei. Soap, 
finmed of tallow, it often adnlterated by a strong brine, witb- 
ont impairing its hardness or consistency. A certain mode of 
detecting this fraud is, Io expose a piece of soap to the air 
for several days: the water will evaporate, and the dimina- 
lii» in weight will at once detect the imposure. 

196. Fuller's eabth, a welUkAwn miDeral. 
When put into water immediately absorbs it, and 
breaks down into a fine palp. 

Tiiis earth IB valuable for its property of taking grease eut 
(f woollen and other cloths, which, on a large scale, is effect- 
ed by the operation called fulling, whence its name has been 
derived. 

This, which is performed bj a kind ofwater-tnill, called » 
Adling-mill, is particularly necessary with respect to newt 
cloths, for the purpose of depriving them of the grease and 
oil which has been osed in their preparation. 

Intliedresaingof cloth, it is so indispensable that foreigners, 
' although they can procure the wool, are never able, without 
fuUer's-eartfa, to reach the perfection of the English cloths; 
aod in this conntry incalculable qualities o£it are consumed. 
As an article of domestic utility, it might be more frequently 
used than it is for the cleaning and seouring of wooden floors 
and wainscots. In this respect it might be rendereil an ex- 
cellent sabslitule for soap. 

There are extensive beds of this earth in severa) of tbe 
GOsnties aS England. Lomlon-is principally supplied fiom 
those of Kent, Susses, and Surry. We are inrormed that at 
Waved on, near Woburn, in Bedfordshire, a peculiarly Bne 
kindeffuller*s-earth is dag up from pits attfae depth often or 
twelve feet below the surface of the ground ; and no coonby 
in the world is known to produce fuHet^s-carth of quality so 
excellent as England. 

197. SoAP-EA.RTH,a8oftand nnctnons substance* 
vbich haa mach the appearance of soap, is generally 
of a white or grey colour, intermixed with greeni^ 
or yellowish Aades, and it is somewhat more than 
twice as heavy as water. 

In the conirties of Devon and ComwaM, and the jMands ia 
flia vicinity of the Lizard FoinI, this mioeral is found in cor- 



Sodat Pot«»h, Saap. ^W. 

rideAble Anndtatte. It ponMiea tnao j of the Mae pMj^r- 
Um u fnlkr'B-earth, uid is- in like maataer emplojad f r ibe 
■ooDiin^ of woollen olotba. It roaj also be formed iota a 
paste with wateriftad in tbiBBtkte is etuily worked like cUj for 
tbe maauhotnre of earthenware. 

198. Soda ia a mineral alkali, sometimes foond in 
a native state, as in the lakes of Natron, in Esypt, 
which are dry in the summer season ; the water Tear- 
ing, after eTRporatioD, a bed of soda, or natron, of 
two feet in thickness. 

A mftiiae plant, called the Balsolaioda, which g^rowaamon^ 
the cliffs, on the sea comI, seems to be endowed bj nalur« 
with the property of decomposing the salt water, tbat i», ofse- 
paratiDg the mnriatic acid from the soda, which latter it ab> 
■orbs. This plant is collected by the Spaniardi, and burnt 
for the manufacture of barilla. Soda is also procured in a still 
inoreimpurestate,byburnii^the seaweeds on ouronn shores, 
particularly in Scotland, from which kelp is prodaced. Few 
articles are of greater importance to the arts, mauufacturea, 
and domestic economy, than loda; it is indispensably neoes- 
■ary for making h^rd soap, and also forms an excellent laV 
■titatefor this article. If a weak solution of soda be ponred 
into foni bottles or casks, in which wine has been kept for 
some time, it will completely disiolTe tbe tartarons criMt form- 
ed on their innersurfaee. Boot tops, saddles, or bridies, may 
with this liquid be effectoally cleansed, without affecting; tlie. 
original colour of the leather. 

199. Potash is made in coantries abonndir^ in 
wood thas : the bnmt ashes are pnt into a cistern 
with water, and a strong ley is made ; ailer a time,^ 
the water holding the water in solution is drawn off, 
leaving the impurities behind. It is also prepared 
from kelp, salt, glnsa-wort, fern, and sea wrack. 
This articte is much nsed in domestic parposes. 

300. Starch. If a quantity of wheat-flour be 
made into a paste, and held under a small stream of 
water, kneading continBaliy till the water rung ofiT 
from it colourless, the tiour is divided into two dis- 
tinct constituents. A tough substance of a dirty'^ 
white colour, called gluten, remfdns in the band. 
The water is at first milky ; bat soon deposits a irtiito 
powder^ which is known by the name of starch. 
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U fnM into tnb» efwMef M4 cxpoled t» the h*trt of A« nmi 
to indocc k pt«p«F degMe of fermentation ; the witM bri«p 
ohiigBd twkw «m7 dtty, Ibt »ix or right day*; iften |IMk 
perly softened and fermented, His poured into cMmu trnga^ 
irtiukar« worked orbeatsR ona. board, placed over an mn^ 
Teasel, to extract the meal; parts. When this vessel iafilled, 
via the liqnid flour, a reddish fluid appears oa tbe snrfttce,' 
whM te oaretally akiBiHed, add pare water added. 'lUtf 
Kliol8iatbnibnskl3ragit8te<t,«>d«U«v«dti>Mbaid»; w lh» 
sediment increases, the mtter is gradual^ druaed aS, and at 
length the starch is formed into cakes, which are cnt into 
Maid) pieces, and dried for use. 

901. Candlbs. Whenthetallovliasbeeavag^ 
et uid mixfld in doe proportions, if is cut ista aauU 
pieces, to accelerate tne melting-, and bein^ propoi^ 
melted and skimmed, a. certain qnantity of water ii' 
poured into it ia proportioa to the tallow : tlie wftter 
pt«cipitatea tbe remaining imparities. No w^er^ 
fiowerer, miiat be tjirown info tne isilow designed t&r 
the three first dips, as the wick absorbs water. This 
voold render tbe candles unfit for use, and canse^ 
than te crackle and sparkle. 

ne tallow thns melted is panrcA iirto a tiA, tbrongft » 
GOane sieve of borse-hair, to pnriF^ it still more, and is Usetf 
after having stood three hours. It will continue fit tor aMf- 
twestj^onr hours in aomoMr, anl&fteen n winter. 

Tbe wicks of candles ate made of span cotton, whieh tha 
tallow-chandlers cat into pieces of the length of the candle;, 
and then put on the sticks for dipping. 

"When the tailow is in proper order, the Wftrkmas t^ea 
three of the branches, and inuoersas tha cattons suapMkdMl 
thereoQ^into the vat: the; are then hung on a frame to oool^ 
after which tiiey are dipped a^ain till the candles are of a piOn , 
per size. Good caudles, consist of an cqaal qaanti^ of 
sheep's and bullock's tallow: hog's tallow canses them to. 
mltet, and gives an oiTeBsiTe smell, with a thick black smoke, 
^e wick ought to be propwiy twisted, saffieiently dry anil 
pore, else Ute caadle will emit an irregular, incmalani 
flme. 

303. AVax Candles. The wicks- of ^ese candles 
are mode of oatton or Sax, slightly twisted, and co- 
vered with white or yellow wax. Of these caudles 
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there are several kinds ; some conical, vhich are 
used in faneral prooessioiu, others cylindrical, used 
oo ordinary occafiioDS, 

To make wax caniUes nilli a Ia<)le, there is an iron dide 
liiow wiiidi A doKCB wieki arc suspesded, at equal diatsBvei, 
over abigabaaoDfaUofBkelted aax, Alurgelatllefidlvrvss 
is poured geullji on tfactopBuf the wicks, one aftar aaotbar, 
till the candle amvei atiisproperaize. Thu three first Udlep 
nrait be poured on tlie tup, tbo fourth, Sflh, and sixtEt, lower 
down, atcertaiodutaBMB, to giwe the candle its cMuealfbnn. 
The candles ara Umb takes down, and afterwards rolled anil 
smoothed npoa a walnat-tree taUe, with a long iqBan li^ 
■tnunent ofbox, amootti at tho bottom. 

When wax candles are made by (lie hand,the waxmint be 
vftened by workia^ it in Imt water, in a narrow, deep canb- 
dran- & piece is then taken out md dispoaed hj degrees 
roond the wick. 

Wax candles are either .made as the former, with a ladle, 
erdMwn. ' The latter arc drawn as is wire, b; means of two 
rollers of wood, turned hj a handle, which pass the wiok 
flirai^ melted wax contained in a ^ass bason, and at the 
nine time through the holes of an Initmment. 

303. Monid candles are so called from tlieir bei>|[ 
mada in inonlds of tin. Eaob ca&dle bas its prt^r 
mould. A number of these moulds are placed in a 
table ihll of holes, and filled with melted tallow ; and 
after the moulds t^ve stood looy emjngh to cool, tba 
candles are drawn out, and sorted for use. 

204. Rush-lights, ased in diflPerent parts of Eng* 
land, are made of tbe pith of rushes, peeled, and dip- 
ped in melted grease. 

305. Casdie wood is made of slipa'of pine aboat 
the thickness of a finger, and is used ia rfew Eag- 
land, and other places, to bnm instead of candles, 
giving a very good tight. Slips of yellow sandal- 
wood are used for tho same purpose, and vield « 
clear flame, of a greeoish ooloor. 



SUCTION VH. 

SUGjIRI. 

., S06. Sugar seems tohavebeeD early known in 
India and Cbins. Europe oves its knowledge of 
;sngar to tbe conquests of Alexander ; but it was not 
used as a food in Europe till after tiie discovery of 
America. Sugar in its pure form ift one of tbe most 
natritive substances derived from tbe vegetable 
kingdom ; and is an excellent antiseptic, preserving 
from decay a multitude of organic substances. Al- 
most all tbe sugar used in Europe is obtained from 
tbe sugar<cuie, which grows in tbe West lodiii 
islands, and elsewhere. 

The canes are asnall; pl&nled in piecea, cut a foot and » 
lialfbelowtLetoporthcflower. 'ITiey are ordiaiu'ily ripe in 
ten montha, tboueh BORietiines not till fifteen, at wMch time 
they arc foood full of a white sncculent mvtayr, whence i« 
expressed the liijnor of which sugar is made. When ripe and 
cot, they are carried to the mills, and are crushed between 
iron cyliaders placed perpendicularly, and the juice raul 
thrcngb a little canal into the sagar hoaie, which is neartbe 
tnil), and is thence conveyed intoa first copper, to receive the 
fltit preparation, vrhich consists of heating by a slow fire. A 
quantity of ashes and quick-lime is here mixed with the li- 
qaor, to separate the nnctuous partsfromtiierest, andby the 
beat, raise them to the top in a thick scnm. 

The same operation is carricdon thrice, taking off the scum 
every time, and in tliis slate it is called sjrup. If is again 
boiled with lime and alum till concentrated, when it is pour- 
ed into a cooler and stirred with wooden paddles which break 
tbe omst on the surface. It is afterwards put into hog^cadi, 
whose Imttoras are perforated, that the molasses with whick 
the sugar is mixed, may be allowed to drain off. This 'pro- 
cess occupies about three weeks, and forms what is ctdlAi 
raw or moist sugar. In Jamaica, the cane is prodnctive, if a 
gallon of juice yield a ponnd of sugar, 

207. Clayed or liaboD Sugar. The process of 
claying is practised in St. Domingo, Goadaloape, 
and S^rtiniqae. After the sugar has been prepared 
in the way just described, it is put into porona 
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ewtbebware conifcal pots, with die point in a^; a 
cake of moist pipe-clay is placed on the hue of the 
cone ; the moifiture passes throagh the sugar, and 
carries off the molasses; fresh olay is added three or 
foor times, tilt the Gugar becomes sufficiently cisri' 
fied. The moistare of the sugar is also evaporated 
throogh the pores of the vessel. This is the process 
of redningthe loaf-sugar. 

208. Loaf Sugar. Lime water is poured spoa 
the raw commodity, and bullocks' blond is added« in 
place of whites of eggs. The serumj or white part of 
the blood, becomes dissolved, but coagulates when 
hot, forming a gelatinous net work, which operates 
as a strainer, and carries upward all the opposing 
matters. The scum is skimmed off, and the sugar 
boiled with lime-water till it is transparent. Hav- 
ing acquired a proper consistence, it is poured into 
large coolers, and continu^y stirred wilii paddles, 
or oars, till it becomes opaque. When it has attain- 
ed a sufficient degree of coolness, it is poured into 
moulds, made of earthenware, of a conical shape, 
and there stirred for some time, in order to disengage 
the air babbles that are formed round the mass, and 
which would, otherwise, destroy the smoothness of 
the sugar-loaf. 

The pats ue then nuf^ed in rows in warehooMS, heated to 
a ccrtaip temperature, with the apex of the cone ioverted into 
~ 'ar; the base or broad part ia GUV '— '■• ' - '---'-' 

which are applied three or foui 

oogh tbe sugar, and carrier am , 
forming a sjrup, which again nndergoes the sasoe process »• 
raw sugar, lie loaves aro now patin a stove to dry. Dou- 
ble refined sngar aodergoes all the processes of the raw su- 
gar, and the hlniih-white cast (omettmei observable is given 
d; indigo. 

909. Bastard Sugar, is of a dork brown cotonr, 
with the point or top of tbe loaf usually broken ofT. 
It u formed from the coarse syrup of fine sugar, and 
is generally groand under a mill-stone, and sold aa 
powder-sogar. 
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Hfi. fi«gar-CBB^, u composed ofdi«putMw«f 
MflchBi i n tf Hatter finmed ioto large crjHtalm-by 
riovly eviqionitiiig tbedwifisd syrup. 

me whsta praccu It i>Uaf»4 Ib ifrongl j beatecl ctenben, 
by tbeud of vewdSGwitauiiBgiMneroiutlireadh ikatiatR- 
Mct eacbotfaer,and which aref^tenedtothcsidesia variom 
directions-, the sugai thus treated aboQts into cryatali Toand 
the direads, and acccrdin^ to its relative purity, the latter ac- 
qaire B hronn, jellow, or white colour. 

311. Bart«v-Sngar, so called; because the sugar 
mis fonnerly boiled v\& barley ; but vater now Is 
geaerally used. It is first boiled till it be brittie, 
md then cast on a stone anointed vitfa oil of sweet 
almonds, and formed into twisted sticks. SafiVon it 
sometimes added, to give it the bright ambra- colour. 

Sugar may be obtained tirom the following vegeta- 
ble substances. 

SiS. Mf^le. In North America, a very fine 9ti||ar 
is obtatned fi-om the acer gactharinnm, or siwor 
maple. It is procured by boring the tree in Qke 
spnng with an angur, and boiling the juice in tike 
same manner aS in the West India islands. ' 

S18. Beet* Root. Sugar has been obtained in Ger- 
many, in some qnantity, from the beta vatgariSt or 
beet-root, but the practice does not appear to bQ 
renr snccessfni. 

Si4. Gtrapes. In consequence of the toss of aU 
her West India islands, France could not procure a 
soffiGient supply for her own consumption, and l»Mgm 
prwaiams were offered for the obtatDisg (tf sugar 
man grapes. This article, with a vMy fine ffiavonr, 
is scarcely iaferior to the West India sugar ; and 
msnnfactories have been established on a very larsFa 
scale for the making of sugar in this manner. Th* 
white grape yields 23 per cent and the SpMliah 
grape 33 per cent, of sugar, wbicb is very good asd 
fit for use. 

SI&. Figs, dates, tumipsi, wheat, iMtU^, b«aiUt 
peas, currants, and ^ples, all contain MigiH'. Xhii 
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Modiwtee qndJitjr is Rbaadimtl; difFiued ovw'flis 
vegetable kin^om, scarcely tmy plant heaag wli^ljr 
imitate of it. ITie dew on the »me-tree wHI pro- 
dnce aagit, and tbree oaDces of it may be obtajtied 
frenttwelveottacea of honey. Sogar is Deverfouod 
Molated, but k always combined with mncilag^, dxt 
and may be extracted fhiin alcohol. 

916. Mamt^twe Iff Sugar from S««t-Roat i/t 
Frwwe r^^Behted by ComU Chmpttd. 

WbenlFnuice began to experience the wantof siig'U'.'tto 
people at lint son^bt for the mcaos of mpptjdiiy it In th« l^ 
Tups of certain fruits, eM<ecia]|> the grape, and tbiii i^mtittio- 
ture has been aiugalarlj improved. Large ealablisbmenb) 
were formed in teveral parts of the kiiiKdom for the extrac- 
tioiiof lynq), anil tbey have been productive of two idiporlant 
teiQltVf equalty advantageona ; first, of causing the consmop- 
tionofagreat quaotit; of syrup id the place of <u^r for le- 
veral demestic purposes, aud exduHvel; in the liMpitals ; se- 
oondlf, of givii^ a value to our grajpes which at that mriod 
bad icarcel; any. A litile time afterwards a method was 
found of extracting a farinaceous and soUd sugar liom the 
grape, and this product was more similar to the cane sugar 
tiuautes}rnp;it was like tbe cane sogar in havingnosmel), 
and could be emplojed instead of it in ever; way, by using 
two or three times its weight to produce thesame effecl. This 
fogar is not susceptible of crystailization. Nearly at the same 
time, oheniistry furnished the means uf decolouring honey 
asd depriving it of smell, so that it could be employed in the 
infusions ofteaand coffee, as well as the best syrap of sugar. 

All these processes were become domestic operations, and 
very little privation was suffered from the scarcity of cane su- 
gar! butitwaireservcdfor chemistry to prodnce in that cU* ' 
mate the actual sugar of the colonies, and this was not long . 
if) coming to pass. Already the analyses of Margraff, and 
the impertaat labours of Achatd had put the French in tbe 
way ;' all now to be done was to improve tbe processes, and 
torn aMifflcientnamberofestablisIiments to supply the de> 
■uad. To effect this, the encouragemeot was prodigtoos, 
and in a single year we saw more than a hundred and fif^ 
naimfactories arise, some of which have proceeded with ^eat 
success, and have poured into the market several million 
posnda of excellent sugar. 
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be sown lowarfB Uw end of Mwvh or in April, wlim tbare 
iinolongerMyfearoffrost , . 

The most proper soil for the cnlbvatioii of the beel-root, u 
thatwhichisbothlightundrich, ahdofagooddepth. Poor, 
An and nndy Mil* w* not at aH miitable, for the beet uomei 
upH andb groiiBd quite small and dry. Neither u itiff u- 
lolUceomwil proper for it The seed comes up bsdlr, eapo- 
ciallj if soon after it is sown a heavy rain happeo to fall. Ue»> 
<lo«i newlj ploughed and alluvial earths manured, and for a 
long time used, are very proper for the culture of this root 
Oood groumd will furnuh « hundred thousand of beet per 
heotuej 1 have ev«D gathered as many as a bnndred avd 
twflitt; from a meadow newly ploughed ; but the mean prO- 
aact is from forty to fifty thousand. 

Beet-^oot dttring ill T^<(i«i«»i.^Perhaps there is DO plant 
that suffers more from the vicinity of others than the heet- 
toot ; it remains small and without vigour if tiie ground be not 
IMcefatly cleared i>f all the plants that spring np beside it 

In general the beet is gathered in the beginning of Octo- 
ber and the operation is terminated towards the flfteenth. 
The time of gathering is not a matter of indifference; but 
every one knows diat, in the course of vegetation, there is 
formed a succession of different products which replace tUxA 
othw ; so that the cry stallizableaugar is contained in the beet- 
root only at acertain period of its vegetation, and this period 
is the time that must be chosen to gather it. 

It appears, that, when the beet has terminated its saccha- 
rine vegetation, if I may so express myself, it forms nitrate of 
potasb.at the expenceof the constituent principles of the sn- 
gar: and this formation takes place in the ground, when itis 
assisted by the heat, just the same as it does in the store- 
houses. 

As the beet-roots are pulled np, the leaves should be strip- 
ped dS and left on the ground for manure, when there is not 
enough of them for the eonsuraptioii of cattle. 

In order to keep beet in a proper state, it should be stored 
in a dry place, of a temperatuit; a few degrees above zero of 
flie thermometer. It maA not be stored up when wet; and, 
if the weather will peraiit, it is very desirable that it should 
be lelt for a few days iu the fields to dry. It must not be 
covered np until frost is expected, and must be uncovered and 
left so as long as the temperature is a few degrees «beTe 
freezing, provided it does not rain. It should be often «X' 
amined, and if it appears to become heated, or decayed, or 
germinates, the heap must be opened, the injured roots sepa- 
rated from it, and then made up agun. 

On llu ExtracHon </ Sugar. -- He most economical mod» ot 
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WMihiDg h to pnt from 100 to IWltn.into k cylinder composed 
of fMek iron wire, bainhe cylinder being immcncd in wMer 
ooartkined id a trongh under it; the cylinder ia kept can* 
Btiuitly tnrning ronnd. In a little time the beet u freed front 
the dirt, the cylinder \» then raised above the tron^, a door 
srhich it contains is opened, and tiie beet slides down an iiH 
olined plane, which carries it beyond the trough. 

1 have DO washing in my establishment ; bnt I have Ihe ton 
and radicles cat off, abd the sar&oe of the roots, cleaned, all 
with a knife. This operatioD is executed with fM^illty by wo- 
men, and costs twelre sons, or sixty centimes per thonsand. 

The sngfsr is extracted b; two successive operations. 1st, 
Tho be«t b reduced to a pnlp hy means of graters : flie best 
oTthese graters consist of cylinders, fumisb^ on the surfko* 
with indented plates ; these cylinders may be moved so ra- 
iddJy, by means of wheels, that they will make 400 revoln- 
timis in amiDote, and will tear and reduce the beet toa pulp 
in an instant. Two of these graters, pntin motion by the same 
flMcbinery, and attended by three women and two children 
are sufficient to grate daily 10,000 weight of beet, by working^ 
unly four hoars aday, twohonn at a timejit is very r«re that 
kaJf BD hour more is necessarr. 

Ittardertlial tiiapnlp may be ofa good qoality it must have 
the appearance of a sun pwte, witbont any lamps ) for ih« 
press, however powerful, can extract but a very small pro- 
portion of juice ti<om fragments of beet that have not been 
ktnt. When it is only crushed between miH-stones, in the 
maiuier that is practised for making eider and perry, the juice' 
(kbtained from ibe press is not more than 30 or 40 per tent. 
wbere«a, when it Istoruby the graters, from 05 to 7bpereait^ 
is extracted. 2illy. As fast as the pulp is formed it is submitted' 
to pressure, in order to extract the jnice. I begin by patting 
it into small lever presses at firnt, and afterwards removing it 
to other* more powerful, so as to extract thim eH to 76 per 
etnt. of jui<^e. The operation ii perfect Then the mure or drega 
are so dry, that on K^iieezing it hard with the hands it docs 
not vet Uiem. Todiraioisb the cxpenceof mannal labour,! 
place the graters and presses on a stage, in such « manner 
that the juice falb of itself, through leaden canals, into tb«' 
boilerB. which are placed on the ground. It is necessary that 
the pulp should be expressed as fast as it forms, or else it 
blackens, and a degree of fermentation commences, which 
renders Uiecxtiaction of the sugar more difficult llie juice' 
xwrks from five to eleven degrees, and commonly fiom seven 
to eight, by fieaumi's areometer. 

X have before mentioned, that the juices run immediately' 
Mt «f Ibe prvases into a boiler, which I call a depunOor, in 
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uMioo to il< nso. Suppodng two opentkou to bi 
u a day, and that 5000 weight of beeWoot is opemted npaa. 
ftick time, tbi* boiter, which it nxuvd, ^ouM he five feet^wid 
^luifwidc, uad IfafM f««t eight isDkesdoepi of Iheaed' 



By the time that the joioe bM eeued nuniiiK ttota the 
pnuei, U will aliekdy bavs acquired from fortj to fiftj de- 
fKCB at boat, wliicb it suffered to InorewK to aa^^ie or, 
pU^^-^ dcgives; and the momeat it has attained tUa beat 
the fire U smothered by ooTering it with wet o«ab. limo, 
slaked with Waim watert b tfaeo thrown into tbehoilw, in the 
ttrtfortion of two gruunesinii d a half (alMnit liMrtf •eight fBuas) 
to a litie oCjiiice, bsing caiefol to van tkeproMrtioa MoorA- 
iny to the o«BsiBtcBe« of thejuiee, The liqald bum nmstbA 
well stiiTed, in all directioni, for some tainatai, and then the 
in is cevived, in order to raiae (be bent to eigfatjr degpen: 
that is, to the degcee ocnreat approacUug to ebnUUkin. The 
^ U then taken oat of tbft fire- plnoe, and Ml tbe ItqMT oooIb 
nooatfBrmionitsa>irfaoe,irbi<;iiinhalf an boH' has aoquiT- 
fd a degree of cegsistenoe ( wfaitb, at the osd of thre»- 
^nartersof anbaar.iscareiiil^tricenaff wiihtliesldDv As 
MOO. as it is skimiMdf a ce«k u toned, whtdi b Bxed about 
4 foot Iroin the bot(«m of the bailer, and the liqner raw oat 
inWaiaquMratkoUen aiterwardaa second eadc ia apetiai, 
vhiuh •■ qnite at the bottom of the boiler, in onfor to ewp^ 
it Mitirely, and the liquor is made to fall apon a filter, ttro^^ 
wlndiitaUorunBiatotlie square builer. 

The instant the Hqnor begins to tHili,«i1phnrieac)d,drlnted 
with twenty |wrts of water,is poured into it, in tin proportion 
4fa teathpartoftheHinecMpkiTed; the whole must be wril 
stirred, that it may be completely miiad i in order to aiwep- 
tain tlUt there is neexoesBoflime or of acid in the liquor, it 
t^Ay be bied upon paper coloured with tnnuol or cnTenina> 
It ii best to, suffer the cxceM of liaic to mnain, and to employ 
DO more of Ibe u^d, the momoit that it gives to the cnrenraa 
pB^»er a tint of apal^brickor deep white- wine cmloor. After 
t^soyarattoD, three fwr cent, of aoimticbavcoa), welliMnind- 
Od tnitt impalpable powder, is mixed with Um liqnor, and im- 
asediateJiy afterwards is added halfoftfaaeharcoal that wn« 
used the evening before. 

After the last addition of cbamoal the liqnidiseraponted. 
till itbMacqiniedlheeonBistencs of from IS toSOoegrsei; 
i^Uthen made tomnintuasn^larsBddeeftetbtdlcr, and ie 
left at rest till the next day, when the beMg oflhosynip ia 
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I& Ae most delicateof any, bpt'ttbu been rtndued ex- '■ 
tremely eai; by (he iRiprATements tkat hare taken placis Ib 
the prep a i-afory operations, eBpecially nnce theiueofuiiraiJ 
charcoal lias been intrtHtiiccd. Many maOofitctiireri haTO 
failed in boiling the syrup ; and that which shonld be at- ' 
tiibuted to a bad nianipiitation, has generally been anppoied 
to be owing sbtnetimea to the non-exiitenceof an^ftr in the/. 
beet, and sometitnes to the almost iDsnrmoinitable difficulty 
of extracting it. Now, this operation is become so eu; that 
skim rises ; it never bams during the boiling, and reqaires' 
very little more care on the part of the workman niio con- 
ducts It. Previous to tbe boiling, the concentrated jaice made 
the everiJTig before, and which slill refaina sone degiee of - 
beat, is filtered Ihiroogh a coarse piece of wooIIod cloth ; it ii 
then poured into a round boiler, two feet in diameter and ' 
eiifhteen inches deep^ till it is oae-lhird tali, and is then heat- 
ed to ebullition, which is kept up to tbe end of the operation,- 
If it ohiince to burn, it is perceived by pufii of white smcrite, 
which come ftom the bottom of the boiler, and burat through 
the surface of the liquid, sprending a pungent smell; the Ore ' 
must be slackened, the liquor stirred, and the operation more 
carefully attended to. The meansof judging that the opera- 
tion is going on well, are, wlien it boiU dry and with noise ; 
when Ibe ayrup detaches itself from the skimmer vrithont- 
drawing into threads, and without adhesion ; whenuu striking 
the boiling mass with the back of the skimmer, the blow 
sounds dry; as if it struck apon silk; when it prodnceBvn7 
little skim; when, on taking up some ofthe froth, or the bob- 
bles out of the boil) with the skimmer, Ibe bubbles disappear 
directly and resolve into liquid : this latter chH.racter distin- 
guishes (he bubbles of the t»jil from those of 1he skim ; and, ' 
lastly, we may be satisfied that the operation has proceeded 
well,if no traces ofhlack can be perceived at tfaebottom of tbe 
boiler, and the sutirtce appears clean. 

llie ti.mc proper to terminate the boitiitg of the syrnp may 
be known' by forking a drop between the fore-linger and 
tbnmb, till it has acquired the temperataro of the skin, and 
separating the finger and thumb rapidly: when it begins to 
funn a thread the operation is far advanced, and the experi- 
ment mast be frequently repeated. The boiling must be dis- 
continued the moment that the threaii breaks dry. As soon 
as it is ascertained that the operation of h<Hlin^ the syrnp Is 
CompIeted,tbefireissmothered,and a few minotes afterwards 
it is poured into tbe eooler, taking care to pour it high, that it 
may he mixed with air, for it is obserred tliat this facilitates ' 
the crystallization, 
III the evening, when tlie whole is collected in the cooler, 
VOL. II. ■ L 
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tbe formt vhujk Me denoiiiiakted bathwA* ure AIM : tbo 
crystallisatioa of the avgai immediatel; bepni. and ii almost 
nlirafs complete tbe next da; ; to tbat, in 34 or 48 hours 
atler.it ia pnt into the forms; these forms may, without iacon- 
Teittence, be placed upon tbe pots for tlie melaaaes to run out. 
To refine with alcohol, tbe operation mast be c'omraeneod 
immediately as the melaues begin to run ; foi if any tine is 
allowed for the sugar todiy, the meJaiies which moisten tlia 
crystals tbidtens, and forms a very hard coat upon the surface 
of the sugar, wbidi tlie alcohol detauhes with great diificutty : 
•ecordincly, the momeul that tbe roeluses begin to ran, the 
larfiujeoithesagar-loafcontainediii the form is to be scraped, 
alid alitre of alcohol at 36 degrees of commerce, ponred by 
degrees over the whole sarfaoe, tbe little orifice of tbe form 
b^iug stopped; the base of the form is then carriully covered 
, to prevent the evaporation of the alcohol. In two hours tlie 
odfice of the form is opened, and the ^cohol rans into the 
pot, oharged with a great proportion of the colouring princi- 

?>le; tiie operation may be repeated with half the quantity of 
resh alcohol, and tbe sugar is then equal io whiteness to the 
dayed or fine powder sugar. Tbe sugar is then melted and 
put into the boiler with bullock's blood. The operation ia ter- 
minated by either claying or alcoholising it again ; but it has 
been observed, that the last mentioned givei the sugar a more 
heavy look than the other, and readers it a little more Friable ; 
fortius reason I use alcohol for the first operation, and claying 
&>i the second. It is necessary to employ alcohol coooen- 
tratedto36 degrees; when it is weaker it dissolves a p«rtioa 
of an gar. 

E^micet and Product of a Moniifaeltn/. — The exiiencesare 
comprised in the price of the beet, the manual labour for the 
«xtraotioaofthe sngar,tbe interest of the sums spent in form' 
ing the eatabli^ment, the maintenance of the machineB, the 
purchase of fuel, animal clKrcoal, and other less considerable 

The produce of ten thousand weight of baet-root is com- 
posed of three distinct parts — the sugar, the retidnum or mar* 
oftbe beet, and tbe melasses. In general, tbe beet furnishes 
fivm three to four per ml. of raw sugar, andsometimes even 
from four to five. The quantity varies according to the stale 
of the weather and the expertness of those who work in the 
estaUishneot. Besides the produce of tbe sugar, tliere Is 
iUMtlier which deserves consideration ; this is the cuttings and 
theresiduom of the beetafter the juice is expressed from it. 
'Ue residuum or mare, is a very valuable food for homed cat- 
tle and pigs. 
, The meltsses is a third product not to be overlooked; a 
tbousaikd weight of beet will produce nearij 310 poondS) 
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wkleh luybefBnwatod sad dutillMl in ord«r toextnetUic 
itkiolML Thia aicob»] bu tlie pecuUarity of beiog infinitely 
morepnnfCDt tbaa any other at the uuno d^ree of oonoen- 

<rM«rwfiI«Mi«rfa.—Experieace has alio taa^t oi, thattha 
muin&olorieiof aasarfroni beet-root can only proiperinthc, 
fasuidsorproprieton wbnoiiltiTite the plant themtelTes, and 
consiiiaa theresidve upon their own dinnesne : indeed, it is 
only neoeasary to take a view of the adranta^s which this 
manntactnre affords, when connected with a large farm, to be 
oanvinced of the great difference in the two oaseii. 

This branch of indnslry.thererore, mnit be ntabKibod an 
cxteniiive property; for, independent of the advantagva of ■^- 
toatian, the erections necesaahly depending on alaraefkrai 
will nuMtly suffice, withost any farther ezpenee, fbr the pnr- - 
poses of the newmanuiitctnre. 
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217. Coai. 

This invaluable miaeral is found in beds, or strata, 
frequently betwixt clay-slate and sand-stoae, and 
seldom betwixt those of lime-stone. It chieS; oc- 
curs in the northern hemisphere, particularly in 
countries, irhich lie nearly in the same latitudes with 
Great Britain ; in Siberia, Germany, Sweden, 
France, Canada, and Newfoundland ; and in some oC 
tbenor^m parts uf China. It is stated to be verj 
ftbandant in New Holland; but we have no distinct 
account of coal in the continent of Afrioa. No fewer 
than seventy different kinds of coals ere brought to 
the London market, the value and prices of which 
greatly differ. Of these the coals called WalTg-tnd, 
from the name of the pit, near Newcastle, whence 
thevare obtained, usually bearthe highest price. 

Some kinds of coal are laminar, Etnd others com- 
pact. They in general bum freely, with a bitnnii- 
nous odonr, and leave a considerable residanm, 
1-2 
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ed'liJ'tHis^coimti^ to the coals which are bere produoed In 
incli abutidamic, ahd Whioh thcititate,'iii averj essential de- 
gree, Dearly all it^ manDfactured, and conseqaeotlj are b 
meails Of ^omoting its commerce to an extent which U pos- 
aessed b; few other conntries. All onr great' in anat^tuiiflg 
townx; BltDiingtiam, Shi:ffietd, Leeds, Glai^w, &c. are si- 
tdatedeitherin the midst of coal districtBi- or In places to 
wtaich cddffare Ronvcyei), iritH tittle expeiMe, by«uia] ear- 

Goalu are prtDcipatly obtaioed from the neigh- 
bourhood of NewuasUe-Dpoii'Tyne, Sunderland, and 
WMtehaven. 

The particular ^inces wheace thej are prodriccil hare the 
name ofcollitrtei, and the mines from which they are dug are 
called pib. The deejiest of these aru in Northumberland, and 
are woriied at more than 900 feet below the sarfaco of the 
earth. At Nevcnstle ttiereisa coal-pit nearSOO feet in depth, 
and which, at that depth, is wrought live milps horizon tally, 
quite across, andbeneaththe bed of the river Tyne, and under 
the adjacent part ofthe county of Durham. At Whitehaven 
the mines are of threat depth, and are extended even under th« 
aea, to places wbere tliere is above lliem suSeieitt depth of 
water for ships of great burthen; and in wliich it is said the 
nifiersare able Sometimes to bear the roaring; of tlic water. 
On the contrary, in some parts of Durham the coal lies so 
near the surface of ihe esrBi that Iho wheeU of carriages lay 
it open, and in such qoanlitj as to be sufficient for the uso of 
the neigh bourboud. 

The beds of coal are of varnMis thiokneati. from a 
few inches to serera) fee4> and in some places it id 
fourxl ftdTaQtageons to work them at a very great 
depth,' aKhongli their thicltness does not exceed fooc 
or five feet: The thiokeat bed of fingliab coal, of 
aH^eKteut^'is Ibat i^tfae main coal in Staffordshire, 
vhieh measnras about thirty feet. There are fr&- 
C|BCBdy several beds- above, and parallel to each 
eth«r; separated by strata of slate, aand-stone, and 
Mher minerals. Coal ia never found in ohalk, and 
very rarely in lime-stone. 

At Whitehaven tlie principal ealnuce to tbe cnai-miDe for 
mcmiuiil horKS is by an upening at tltebollom ofahiiJ.lbrougli 
a long p«aas«c hewn in a rock. Tbia, by a steep descent, leads 
1o the lowest bed of coal. The greatest part ofthe deBceotiil 



tbroitth gpftCMHB fallerie^ wfaklu eaii(iiH«U^^iWtiei«f*t.oti|fK 
pitenes.; alt the coal hmf tn^ been cut awaji. eoieept Uige^pUr 
bra. which, in deep p«rUortbc miae, are threw, j^ardsJiig^i 
wkI abioat !i2 j^rda BqDBM at the bale ;sBah'great MrengUi bf> 
ing.'Oere requiFed toBuppurtlhepondBcouBroof. Tlier* a»^ 
three distinct, aad parallel strata of ooal, wbtehli&«t acaoti^ 
derabledntanceaboTcc&cb otber, and which have acoDwi^ 
nication by pits that are 8unk between them. These »tiat» 
are not always re^larly continued in the same plane; Ui8 
miners occasionalij meet with veins of hard rock, which in- 
terrupt their further progress. At such places the esitlftiB 
tmefideof the vein appear to havcEnnkdiMnij'WhiUtkatdB 
tbeoppOetteistdehasitBAnciubsitaaltoo. ImaMnefartiiit 
Cj^tBi^to have 8Dfik^t«eBortH'«Bty Mh«ras: and Jn otben 
iiot so much as one fathom, . These breaks the iiiinera c&ll 
^hei. "When they come to one of them, thsir first care i« to 
discoTcr vriietberthe coal in the partad}6inta|f b«ihigl<w « 
hmer than, tttetia wUch lheyt»»c4iefl&n;arkiag;"0rj tatm 
fl|pir«wAtenM«,wheti)cr4tt)epft«don!H«Fe4itup. For lluj 
purpose they eiamlne attentively the mineral strata oo the 
oppositeside, to seehowfartbey correspond with those which 
ifiey have already passed through. If the-coal b»w»Bt*)W», 
tt«ey BJnk a^litto itj botlfU be 0«sttvp?tlife.djjHCi«ca7 0^ 
Jl'oSjiB attended. -with Kreat^iliaHr wndrexpien««i 
■ . In general the entrance to coal mines is by perpeqdiculat 
^hafls, and ibe coals anil workmen are drawn up by njaclii- 
iicry. As the mines frequently extend to great distances bo- 
rizonfally beneath the surface of the earth, p««»iliarcai»»B^ 
vmiBTj la keep tham continaally ventiiatcd.'vtKhMifients of 
Sfodt air, for the pDrpe^Daboq^ ofiSntding to the workmen 
acoostant supply of that vital fluid, but also to expel from 
the mines certain noxious exhalations which are somethne* 
prudncodin them. 

213. ComiaoH Salt, «r Mwnaie t^ Soda. 

; Though fonnd.ip some countries in a flolid and 
inassive state, it is Gjr the most part an artificial pre- 
paration, from sea-water, apd from the water q£ saJt 
takes aod brine springs. It coBmls of soda, M 
combination with muriatic acid. 

Feufprodoctinns either qatwnl or «rl)fici«l are inso^mucfc 
request as common salt. It is used for correcting the iiisipir 
Aij Of food^^ij tlt4 iabal)iMuit»«f n^ilKly.HU c^unUies. ^hen 
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applied in •mnll qaantltjes it accelerateB the putrid ferinmitft- 
tioDi and in tliia case i» considered to aid digestion, b; pro- 
moting the decompoNtion of the aliments. In a larger qua** 
tity it has a contrary effect, and tends to preserve orgaiucsub- 
■tancea from eorroption. Salt is nsed for glazing the naiface 
of coarse earthenware; and is employed in several procesaei 
of dying. The decomposition of Halt fnrnishes ipirit^ta&at 
niuriatic acid. 

When this snbstance is dug out of the earth it has 
the appellation of rock salt ; and immense masses of 
it are lomid in different caantries of the world. The 
jnoat considerable as well as the most celebrated sail 
mines with which we are acanainted are those aboitt 
five miles from Cracow in Poland ; and it is sap- 
posed that tbey contaio more salt than would be suf- 
ficient to supply the wants of the whole world for se* 
Teral thons^td years. Many of tiie persons employed 
in them seldom see the light of day. They constitate 
akind of subterranean republic, and are governed by 
regular and stated laws and rules of polity. The salt 
is lakoD fi-om these mines in blocks, so lai^ as 
sometimes to measure nine feet in length, four feet 
in width, and two or three feet m thickness. In the 
year 1780, the greatest depth to which the workmen 
had penetrated was about 3i% yards, and the mats 
of salt was considered to be in some places more than 
S40 yards thick, and to extend at least three lea- 
gues. 

Near the town of Cardona, about 60 miles aorth-wesi of 
Sarceloua, in Spain, there is A mountain of salt, withoot 
cleft or crevice, fiUO feet hij^fa, and nearly tliree miles in cir- 
cumference ; and at Northwich and Nantwicb, in the county 
of Chester, there are salt-mines of great depth and extent. 
These are frequently visited bj Iravellers, and are foand am- 

Sly to repaj ^e trouble and iDcouveaience of descend- 
ig into them. There arc two principal beds of this snbstaucai 
the upper one ia about 42 yards below the auilkce, and 39 
yards thick. This was originally discovered about a eenttirj 
and a half ago, in searchingforcoal.Tlie lower bed hasalready 
been examined to tbe depth of forty yards wilhont coniingto . 
the bottom, 

A most remarkable circumstance, and deserving nelioe, !■ 
the Northwich mioe, is the arrangemeBt of the salt, giving "^ 



Common Salt. 39ft 

to ui appcftnmce somewhat like a HoBsic roof and patement, 
where it hu been horiBontally cut. The salt is compact, bt(t 
it is armnged in round mastps, five or six feet in diameter, 
. not truly spherict^, but eacb compresKil b; those that aaiv 
round it, so as to have the shape of an irrrgular polyliEedToa. 
The lar^e pit at Northwich offers a very singular spectacle 
when duly illuminated ; it is a circle of neu'lf two miles in 
circumference; the roof is supported by massive pillars of 
salt, and the effect is bdj^litened by the variety of cotonn 
which it presents. 

Salt is made from brine springs in Cumberland, 
Staffordshire, Worcestershire, and Cheshire ; but the 
kind most commonly used in £ng:land is that which 
is made from sea-water, and has conseqaently ob- 
tained the name of sea-salt. The mode of maDofac- 
taring it is very simple. 

The water is first pnmped.into sh^low reservoirs of caithr 
called salt-pans, or B^teros. In these it remains esposed to 
'die sun until a certain proportion of tiie water is evaporated, 
so as to leave it about seven times stroller than in its origi- 
nal state. It is then conducted by another pump into flat 
iron pans, eight or nine feet square, and as many inchea 
deep. Tliese being' placed over a hot fire, the liquor or brine 
is boiled until nearly the rematnln); particles of water have 
passed off by evaporation, and nothing is left is the pans bnt 
salt. This is tbrowo together into proper vessels, for a few 
days, todrain, after which it is fit for use. In some conntriei 
the whole evaporation is performed by the beat of the sun ; 
and in extreme northern climates, where the sun would not 
bave sofficient power fur the operation, a vety different pro- 
cess is adopted. The water issuffered to freeze in the saltern*, 
and that portion of It which continues unoongealed is so 
ftroDglj saturated that it requires only a moderate heat to 
evaporate the remainder of tbe water, and to crystallize tb« 
salt_ 

Ohs. The decomposition of salt fornisfaes the mu- 
riatic acid, or spirit of salt, of commerce. 

Bay-salt is that which is produced from the eva- 
poralioa of sea-water by the heat of the snn only. 

The inhabitants of Cardona, in Spain, make of the rock- 
salt in their nei^bbonibood, various transparent articlea. 
vbich they vend at a cheap rate. These, which consist of 
L 4 
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mM altari. Glares of sainti, croues, chuuleHers, lalt-ciillan, 
'Ac. are gi clear as crjutal, and to rII app^^rance as l^vting. 
Tbev are chieBj pvrcbased bji Btrapgers, 4s curiositiss, rbiI 
^are dutiibated over varioua parU of Spau aod the south of 
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rNEUHATIC EXPERIMENTS. 

PreUminary Facta. 

819. Thb air is a fluid which ve hr«athe : for it 
aivelopes oar globe, to a ooD^etable hei^t uwind 

it;' Cloads aiDO vapoars float in if, and the whole is 
balled the atmosphere. As it is t)Ossessed of gravi^, 
like other fluids, it must press upon bodies in pn^ 
portion to rthe d^tJi at which they are inunersM id 
it ; end it also presses in every direction, in com- 
inon with all other fluids. 

Jt difiera front atJiei tluida in the four foUovii^ parties- 
Vun: — I. It.can be compressed into lew space than it natxi- 
ralij pos^Kes- 
^' 3.. It cannot be congealed or fixed, as other Buids may, 

3. It U of a different density in ever; pact upward from the 
earth's mrffuw, deereaiing in its weight, bulk for bulk, ttie 
higher it riaes. 

4. It is of an elaitic, or spring; natore, tlie force of Its 
filing being equal to Its weight 

People nnaeqnainted with tbe principles of hataral "pU. 
losopbj, would not suppose that tbe air by which we are sur- 
roanded, is a material substance, like other viiible matter. 
Being invisibte, and afTording no resistance to the touch, it 
wems to them extraordinary, to ooosider it as a solid and 
material substance; >et a few ex{>ennienta will convince 
them that it is really matter, possessing weight, and the powar 
of resisting bodies that press agaiuil it. 



£xp4rimtnt I. 
QUO. Take a bladder tliat has not -Hie neck tied, 
yonmaypresa the sides together, aadsqueezejt latb 
any shape. Blow into this bladder, and tie a string 
fast roand the neck : yon cahnot then, irtthbut break- 
ing 'tiie bladder, press tbe sides together ; yoQ.can 
sowcely alter its figure by pfe«are. Wfaowe theti 
arise those effect*? vben empty, yoacOBldv^reM'the 
bladder into any fbrtn; batUie air iritfaiWjtJch^it is 
filled, prevents this : the resistance yMt. ettpttriesse 
when it is filled vitfa air, proves that air is matter. 

Experimmt 2. 

021, We say, a vessel is empty when we have 
poured oat of it the water it ctMitaineM. Throw a bit 
of cork into a bason of water, pnt aoiempty tnmbler 
over it, with the mouth downwards, force it down 
through the water i the cork will shewtbe surface of 
the water within the tnmbler, and yon will see that 
it will not rise so high within as withont the glass ; 
nor, if yoD press ever so hard, will it rise to the 
same level. Tbe water is, therefore, prevented from 
rising within the tumbler, by some substasoe which 
occapiea the inside. This substance.is air. 
Mxperiment 3. 

S22. Open a pair of common bellows, stop np the 
nozzle securely, you catitiot sbnt the bellows, which 
seems filled with something that yields a little, like 
wool; unstop tbe nozzle, the air will be expelled, it 
.may be felt against the heed, and tbe bellows will 
now shut. 

When Ihe air is aX rest, we oui move in it wfth facility ; 
nor does it offer a perceptible resistance, except the motion 
be quiclt, or the surface opposed to it considerable ; buf 
when that is the case, its resistance it very perceptible, aa 
may be easily perceived by the motion of a fan. 

Wlicn air in in motion, it constitutes wind, which Is nothings 
more than a current or stream of air, varying in its force, 
aceordiDg to iti velocity. 

L.S 
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Tbe irrriubility of air, tfaerefore. Is only the consequence 
of its trtuupartneg ; bnt it ii paisesNed of all tbe common 
{iroperties of matter. We saj a vessel is empty, in the usaal 
va; of Bpeakin^, when it a filled with air, 

Th» mechanical properties of air. 
333. Bat it is possible to empty a Teasel of tbeair 
it contains, by vhivh means we shall be able to dis^ 
coyer aeveral properties of this flnid. Tbe instro- 
ment, or machine, by which this operation is per- 
formed, is called an Air Pump. 



e two brass barrels, each ci 



racks CC, which are made upon the ends of the pistons, and 
by this means moves Ihem up and dawn alternately. 

Od the stjuaie wooden fmme D E, tliere is placed a btiisa 
plate, G, ground perlectly Sat, and ulso a brass tube, let into 
the wood, comtnunicating with the two cylinders and (he 
cock 1, and opening into the centre of tbe brass plale at a. 

The glass vessel K, to be emptied or e\bitusted of air, 
4ias its rim ground quite flat, and rubbed with a little poma- 
tum, or hog's lard, to make it fit more closely npon tlic 
brass ])late of the pump. I'hese vessels are called rtccivtrt. 

Having shut the cock 1, the pistons are worked by the 
wincb, and the air being luftered to escape when ihe piston 
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is forced down, becaiue tbe vmlve opens upward*, but pre-' -. 
vented froni retnroing iato the vesiiel for &e same reuoii, 
tlie receiver is gradunllf exbauited, and will then be fixed 
Aist upon the pnmp-plRte. Bat opeoins the conk 1, the air 
nidiei agaia iato the receiver. 

Experiment 4. 
334. To demoDStrate Uie weight of air by experi- 
ment, take a hollow copper ball, or other vessel, 
which bolds a quart (wine measure), haviog a neck 
to screw on the plate of the air-pump, wei^h it when 
full of air, exhaust it, and weigh it when empty ; tt 
will have losit 16 grains, the weight of a quart of 
air. But a quart of water weighs 14631 grains ; 
this divided by 16, quotes 914 ia round numbers ; 
80 that water is 914 times as heavy as air, near the 
surface of the earth. 

When the receiver is placed upon the plate of tbe air- 
pnmp wilhoDt exhaiutiDg it, it may be reraoved again with 
the ntinoRt facility, beeaDEe there ii a masa of air onder it 
that reslstt, bjr its eiaitioity, the pressnre on the outside; 
bat exhaust the receiver, Uius remoTing the counter prei*- 
■nre, and it- will be held down to the plate by the Weight of 
the air upon it. 

Experiment 6. 

225. To determine what the pressnre of the air 

amounts to. The surface of a fluid exposed to the 

air, is pressed by tbe weight of the atmosphere 

equally OD every part, and remains at rest. It the 

Sressare be removed from any particular part, th^ 
uid yields in that part, and is forced out of its situ- 
atioD. 

Into the receiver A pat a small vessel with qniokailrer, 
or any oilier fluid, and through the r.ollnr of lealhem at 
B, suspend a glass Inbe, hermetically sealed, over the 
small vex sc I. Exhaust Ihe leceiver, Tet down the tube into, 
the qnickailrer, which will not rise into the tube as long 
as tbe receiver continues empty. Re-admit the air, the quickr 
silver will aacend. The reason is this, upon exhansting the 
receiver, the tube is likewise emptied of air; and tbertf- 
fore, when it is immersed in tiie qaicksilver, the air [e•Ml,-^ 



Boitted inio the receiver, Ifie surface of the qnicluilyer 
ia prewed upon b; the air, except that portbn which liea 
above the orifice of the tube ; coiisLequeat- 
]y, it must rise in the tube, and contiuue so 
to do, until the weight of the elevated 
quicksilver presses as forcibly on that 
portion which lies beneath the tube, as 
the weight of tlie air does oa every other 
equal piwtion withoat the tube. 

Takeacomnion syringe of any kind, and 
having pushed the piston to the farthest 
end, immerse it into water ; draw up the 
piston, the water will follow, because, when 
tbe piston is pulled up the air is drawn 
out of the syringe with it, and the pressure 
of the atmospliere is removed from the part 
of tbe nater immediately under it 1 cunse- 
qnently the water is obliged la yield in that 
part to the pressure on the snrfoee. 

Experiment 6. 

236. Upon tUis principle those pumps called 
sucking pumps act : tlie piston fitting tightly the 
inside of tbe barrel, by being raised up, removes 
the presBure of (he atmospbere from that part, and 
consequently tbe water ia drawn up by the pressure 
upon the sUrtace. 

The pressure of the atmosphere is then tlie eanse of the 
ascent of water in pumps ; a column of water 33 feet high, ia 
» counterpoise to one m high as tbe atmospbere. As mer- 
cury is fourteen times as heavy as wafer, a column of that 
Unid need only be ^ of tbe length of one of water, to form an 
equal counterpoise to the pressure of tbe air; and accor- 
dingly, having filled with mercury a glass tube about Ibrpc 
ieet long, hermetioallj sealed at one c«d, invert it into a 
small bason of mercury, and the mercnry will rise to the 
height of about 391 inches, and there remain suspended, 
iMVing at tbe top of the tube a space or perfect vacuum ; tbe 
cfrfnmn of mercury varies in height, and conscqucotly the 
pressure of the air ia different at different times. 

This phenomenon, too remarkable to be long unobserved, 
led to the <4>»enation that the changes ia tbe height of the 
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e accoOipaDted, m very qnletcl]' sacceeded, by 
alteratioDi in the weather. The iDstnmelit obtained the 
mune odbctBiaitier-ghut! frimils aliiomeasaTiDg the weight 
of tfaestniDspherPi iti* called the baroBieler, ■w\dch is merely 
a tube filled nith meronry, and inverted into a huscm of the 
■ame, having a scale fixed at the top, to ascertain tlie rising 
and foiling of the mercury, by the changes in the wei^t of 
die ktinosphere. 

Experiment 7. 

827. Take a receiver open at the top, aad cover it 
with your hand, exhaust the receiver, and thereby 
take off the pressure from the palm of the hand, 
yon will feel it pressed down by an immense weight, 
so as to give pain that would soon be insupportable, 
and endanger the fracture of your hand. 

Experiment 8. 

228. If the top of the receiver be covered by a 
piece of flat glass, upon exhausting it, the gla^g 
will be broke to pieces by the incumbent weight; 
and this would happen to the receiver itself, hot 
for its arched top, that resists the weight lietter 
tfaim a Bat snrface. 

This experiment may be varied, by tying a piece of w^t 
bladder over the open month of the receiver, and leaving it 
to dry till it becomes as tight as a drum. Upon oxhausting 
the receiver, yon will perceive the bladder rendered concave,, 
and it will yieM more and more, nntil it break nith a loud 
report, occasioned by the air striking forcibly against the 
inside of the receiver. 

Experiment 9. 

329. Air, one of the most elastic bodies tn natare, 
is easily - compressed into less compass, when the 
pressure is removed it regains its former bulk. 
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Let merouTj be poured into a bent tube AB . 

A. CD open Ktbolh eods, to a mimII height, as BC 
thea atopping Uie end D witli & cork, or other- 
wise, nir-tight, measure the length of confined 
air DC, and pour mercury into the other leg 
AB, til] the bci)i:fal above the surfsce of that in 
CD be equal to the hei^t at which it standi in 
the barometer at the time. Then it ia plain; 
that the air in the ihorter leg will be com- 
preued wilh a force twice as great as at firat, 
when it posiessed the whole space CD; for 
then it was compressed only with the weight of 
the atmosphere, but now it is compressed by 
that weight, and the additional equal weight of 
acolumn of mercury. The surface of the raer- 

2 cury will now be atE; and it will be found, 
upon measuring it, that the space DE, into 
wliicli the air is now compressed, is just half 
the former CD. 

If another column of meicnry were added, equal to the 
former, it would be reduced into one-third of the space it 
itormerly occupied. Hence the density of the ait is propor- 
tional to Ihe force that compresses IL 

As all the parts of the atmosphere gravitate, 
or press upon each other, the air next the surface 
of the earth is more compressed aod denser than 
what is at some height above it i in the same man- 
ner as wool thrown ioto a pit. The wool at the 
bottom having all the weight of what was above it, 
won Id be squeezed into a less compass; the laj^cr, 
or stratQm above it, would not be pressed so much'; 
the one above that still less, and so on, tilt the uppw 
one, having no weight over it, would be in its natu- 
ral state. This is the case with the air, or atmo- 
sphere, that surrounds our earth, and accompanies 
it in its motion round the sun. On the top of loftv 
buildings, bat still more on those of mouutaios, the 
air is less dense than at the level of the sea. 

The height of the atmosphere has never yet been exactly 
aicertained ; on account of its eliisticily, it may extend to 
»a immense distance, becoming rarer, in proportion to itdi. 
dlBfance from the earth. It is observed, that at a great«E 
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lielgfat than 4& intles, it does not refraDt tbe ntjrt of ligM 
ttom Ike HUD ; Uld this is nsa&ll; considerrd as tlie limit of 
the atmosphere. In a rarer stale it may extend much far-r 
ther. And tbi« is bj some thought to be the case, from the 
appearance oF certain meteors which have been reckoned tu 
be 70 or 80 miles distant, and whose light is thoaght to de- 
pend apwitlieir'oomins liiruDgh onr atmosphere, A cubic 
inch of such air as we breathe, would be so much rsrified at 
the altitude of 600 miles, that it woald fill a sphere equal in 
diameter to the orbit o( Saturn. 

Experiment 10* 

330. There is a contrivance for supporting a gni- 
aea and a featfaer,* and letting them drop at tbe 
same tostant. If let fall while the receiver is full 
of air, the gainea will fall quicker than the fea- 
ther; but if the receiver be exhausted, thejf both 
arrive at the bottom at the same instant, which 
proves that tdl bodies would fall to tbe ground wltli 
the same velocity, if it were not far the resistance 
of the air, which impedes most the motion of those 
that have the least momentum, or weight. 

In this experiment the observers ought to lools at the bot- 
tom of the receiver, otherwise they will not l)e able to sre 
whether the guinea and feather fall at the same instant. 

Experiment 11. 

331. Take a receiver, having a brass cap fitted to 
the top with a hole in it; fit one end of a dry 
bazel branch about an inch long, tight into tbe 
hole, and the other end tight into a hole qnite 
through the botlom of a small wooden cup; pour 
quicksilver into tbe cup, exhaust the receiver, and 
the pressure of the outward air ou the surface of the 
quicksilver will, force it through the pores of the 
hazel, whence it will descend in a beantiful shower, 
into a glass cup placed under the receiver to catch 
it. 

Experiment 12. 

282. Put a wire through the collar of leatbei^ on 

the top of the receiver, and fix a bit of dry wooid 
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OD the end of the vire within the rAceirer; exha&gt 
the air, push the wire dovra so as to immerse the 
wood in ajar of quicksilver on the pump-plate; this 
do&e, let in the air, and upon taking the wood out 
. of the jar and splitting it, its pores will be fband 
fall of qnickailver, which the force of the air drove 
into the wood. 

Experiment 13. 
833. Set a square phial upon the pump-plate, and 
having covered it with a wire cage, put a close re- 
ceiver over it, exhaust the air oat of the receiver; in 
doing nhicfa, the air will also makeitsway out of the - 
phial, through a small valve in its neck — when the aii 
is exhausted, torn the cock below the plate to re- 
admit the air into the receiver ; and as it cannot get 
into the phial again, because of the valve, the phial 
will be broken into pieces by tlie pressure of the air 
npon it. Had the phial been ronnd, it would have 
sustained this pressure like an arch. 

Experiment 14. 
334. To shew the elasticity of air : tie up a very 
small quantity in a bladder, put it under the receiver ; 
exhaust the air, the bladder (having nothing to act 
against it) will expand by the force of the air within 
it; upon letting the air into the receiver again, it 
will overpower that in the bladder, and press its sides 
close together. 

If the blHdder so lit'd be put into a wooden bos, and have 
20 or 30 pounds weight of lead placed upnu it, and tho 
box be covered wilh a cipse receiver; upon exbaustinK the 
afr out irf'tbc receiver, Ihat conlintd in the lilndder will expand 
and raiie up the lead b; the i'oree of ill spring. 

Experiment 15. 
235. If a rat, mouse, or bird, be put under a re- 
ceiver, and the air be e&hausted, the animal will be at 
first oppressed as with a great weight, then grow con- 
vnlied, and at last expire in agonies. This ezperi- 
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isent 18 too shocking to be practised, and we tlrere- 
£»re suligtitirte a machine called the kmgt-glasi, in 
place of the animal. 

If a. butterfy be Riupeiiiled in a receiver, by a fiue thiead 
tied to one of its horiu,it willfljaboatin tbe receiver as Ionic 
aiit continues full of air; but if the air be exbavstei), tbongb 
theanimal will not die, and will continne tofliittorits wingi, 
it cannot remove itselffrom the place where it bangs, in the 
middle of the reoeivei, until the air be let in again, and then 
Ae animal will fly «b(Hit u before. 

Experiment 16. 
236. Put a cork into a square phial, and fix it in 
with wax or cement ; and pnt the phial on the pump- 
plate with the wire cage, and cover it with a close re- 
ceiver ; then exhaust the air out of the receiver, and 
the air that was corked np in the phial will break it 
ootwards b; the force of its spring, because there is 
DO air left on theoutside of the phial to act against 
that within it. 

Experiment 17. 

537. Put a shrivelled apple under a close receiver, 
exhaust the air, the spring of the air within the apple 
will plump it out, and cause the wrinkles to disap- 
pear; bat upon letting the air into Ihereceiver again, 
to press upon the apple, it will return to its former 
shrivelled atate. 

Take a fresh egg, cat offalittle of the sbell and film fram 
its smaller end, put the L-gg under a receiver, and puinp out 
the air; all the contents of the egg will be forced into the re- 
ceiver, by the expsnsion of asmallbubble of air contained in 
the greater end, between the shell and film. 

Experiment 18. 

538. Put some warm beer into a glass, set It on the 
pomp, cover it with a close receiver, and then exhaust 
tiie air ; the air therein will expand itself, and rise 
up ta innumerable hubbies to the surface of the 
b«eri abd thence it will b« taken awaj with the other 
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air in the receiver. When the receiver is |^eariy es- 
faansted, the air in the beer, which conid not disen- 
tangle itself quick enough to get off with the rest, 
will now expand itself so as to cause the beer to 
have all the appearance of boiling ; and the greatest 
part of it will go over the glass. 

Experiment 19. 
239. Put some water into a glass, and a bit of dry 
wainscot or other wood into the water; cover the gliiss 
with a close receiver, and exhaust the air ; the air in 
the wood, having liberty to expand itself, will come 
oat plentifully, and make the water to bulible about 
the wood, especially about the ends, as the pores lie 
lengthwise. A cubic Inch of dry wainscot has so 
much air in it, that it will continue bubbling for 
nearly half an hour together. 

Experiment 30. 

340. Let a piece of cork be suspended by a thread 
at one end of a balance, and counterpoised by a leaden 
weight, suspended in the same manner, at the other. 
Let this balance be hung to the inside of the top of 
a large receiver ; set it on the pump, and exhaust the' 
air, tbe cork will preponderate, and shew itself to be 
heavier than the lead ; let in the air again, the equi- 
libriamwill be restored. 

The reason is, since (he air is a flaid, and all bodies lose as 
much of their absolute neight in it as is equal to the ifeiglit 
of their bulk of the fluid, the cork. beioK the larger body, lose* 
more of its reni weight than the lead ; and therefore mnst be 
heavieT, tu halanee It under the disadvantage of losing soma 
of its weight This disadvantage being taken off by removing 
the air, the bodies gravitate according to their real quantities 
ofmatter, and the eork which balanced the lead in air, riiewa 
itielf to be heavier when la vaoao. 

Experiment 25. 

341. Set a lighted candle upon the pnmp, cover it 
with a tall receiver. If ttie receiver hold a gallon of 
air, the oandl« will bni% a minute ; and having ^r*- 
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doally decayed (rum the first instant, it will go out ; 
wbicb shews tliat a conslant supply of fresh air is a^ 
necessary to feed flame, as to support animal life. 

The moincDt the candle goes oat, the smoke will ascend to 
tbe top of the receiver, nnd torm a oloud ; npon exhaasligg 
the air, the amokewill tail dowoto the bottom trf the receiver, 
•Dd leave it clear at the top. Tliii sbewa that «make doe* 
not aacend on acconnt of its being positively light, bnt be- 
came it is %htor than air ; and its falling to the bottom when 
the air ia taken away, shewa that it it not dentitiite of weight; 
So, mo»t sorts of wood ascender swim in water; and yet there 
■re none who doabt of the wood's having gravity or weight. 

Experiment il2. 
243. Set a receiver, open at top, on the air-pump, 
cover it with a brass plate and wet leather; having 
exhansted it of air, let the air in again at top througo 
an iron pipe, making it pass through a charcoal flame 
at the end of the pipe; wbeu the receiver is full of 
that air, lift up the cover, and let down a mouse or 
bird into the receiver, the burnt air will immediately 
kill it. If a candle be let down into that air. it win 
go ODt directly ; but by letting it down gently, it will 
drive out the impure air, and good air vnll get in. 

Experimi/nt 23. 

243. Set a bell on the pump-plate, having a contri- 
TBnce so as to ring it at pleasure, and cover it with 
a receiver; then make the clapper strike against the 
bell, and the sound will be very well heard ; ex.haust 
the receiver of air, if the clapper be made to strike 
ever so hard against the bell, it will make no sound. 
This shews that air is absolutely necessary for the 
propagation of sound. 

Of Condensed Air. 

244. We now proceed to shew that the air can be 
condensed, or pressed into less space than what it 
generally occupies by an instrnment called a con- 
denser. 
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It conaMsofabrBss barrel cont&iuing ft piston, which bus 
valve opening downward»,as tlie piston is raised .the &ir pasiM 
througli Ihe valve ; as Ihe piston is pushed down, the air can- 
not retbrn, and is therefore Torced throng h a valve at the bet* 
lam of the barrel, tliat Hllovrs it to pass into the receiver, but 
prevents it returning. At every strolie of the pisloa, nwre sir 
H thrown into the reeeiver, nliich is or verj Uuck and ilrong 
glass. The receiver is held down upon the plate, by a bar, 
firmly screwed to two upright props, and the air is let out of 
Uie receiver by acock. 

A great variety of experiments may be performed, In 
means of eoadensed air. Thm the sound of a bell is nmui 
loader in condensed than in common air; and ajrfiiai.ttat 
would bear Ihe pressure of the common atmosphere, when the 
air is exhausted from the inside, willte broken by condena* 
fng tbe air round it. 

The Air-Gun. 

S45. lliis pneumatic iostrmDent will drive a bul|et 
with great violence, hy means uf condensed air, fprc^d 
into an iron ball by a condenser ; but ifthe ball be;)j^ 
very good, it is apt to burst and iiyurethe operator, 
In 18^0 a man was killed in Yorkshire by the burst* 
ing of tbe air ball cf an air gun. 

There iin; many contrivances used in contructingair-gnutt 
Itome have a small barrel contniiied witliin a large one; and 
the space between the two barrels serves for the reception of 
condensed air. The magazine- air-gun diSers from the oota- 
man one, only by having a serpenluie. barrel, whieh conbdna 
10 oris balls: these are brought into the ihooting-bMr^ 
successively, by meansofa lever; and tbcy may be discharged 
BO fast as to be nearly of tbe same nse as so many diBerent 
jnns. 



SECTION II. 



Preliminary Facts. 

346. Tbe method of estimating the swiftness and 
the force of fluids in motion, is called H^draolicSt 



BgdrauHe Experiwu^s. 83? 

son iRH3ttiave observed, an opea reGsel of liqao^ 
upon its stand, pierced at the bottom; the liquor, 
vtien the opeoing is first made, sponts out with great 
feree ; as it continues to run, it becomes less violent, 
aad the liquor (loirs more feebly. Hydraulics in- 
^trncts us in the cause of this diminutioQ of the 
strength of the fluid in flowing ; it will shew pre- 
cisely how far the liquor will spout from any vessel, 
aad how faat, or in what quantity. 

Upon the principles of this science machines, 
worked by water, are constructed ; as are engines 
used in the mechanic arts, as mills, pumps, and 
fountains, the result of this theory. 

Experiment 1. 

347. If a hole be made in the side of a vessel, the 
water will spout oat, because fluids press equally iii 
all directions. And the velocity with which water 
spouts Out of a bole, in the side or bottom of a ves- 
sel, is as the square of the depth of the hole below 
the surface of the water: in order therefore to make 
doable tbe quantity of a fluid run throngh one hole 
38 through anotlier of tbe same size, it requires four 
times the pressure of tbe other, and therefore the 
aperture must be four times tbe depth of the other 
below the surface of the water ; for tbe same reason, 
three times the quantity running in an equal time 
throngh the same sort of hole, mns with three 
tiilies the velocity, which will require nine times the 
pressure, and cunsequently the bole must be nine 
times as deep below the surface of the fluid, and 
BO on. 

Experiment 2. 

.248. Let two pipes of equal sized bores, be fixed 
into tbe side of a vessel, oue pipe being four times 
«s deep below the surface of ijie water in the vessel, 
na the other; and whilst the pipes run, let water be 
poqred constantly into the vessel, to keep it always 
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full, Then, if a cap tliat holds a pint, be placed to 
Receive the water that spouts from the upper pipe, 
end at the same moment a cap that holdij a quart, be 
placed to receive the water from Uie lover pipe, 
both caps will be filled at the same time by their re- 
spective pipes. 

Experiment 3. 
' 349. The horizontal distance to which a Baid will 
spont from a horizontal pipe in any part of the side 
of an npriglit vessel, below the surface of the Quid, 
is equal to twice the length of a perpendicular to the 
side of the vessel, drawn from the mouth of the pipe 
to a semicircle described upon the altitude of the 
fluid : and therefore the spont will be to the greatest 
distance possible from a pipe whose mouth is at the 
centre of the semicircle ; because a perpendicular to 
its diameter (supposed parallel to the side of the ves- 
^I) drawn from that point, is the longest that can 
possibly be drawn from any part of the diameter to 
the circumference of the semicircle. 

Obt. Fluids may bo conveyed over hills and through val- 
leja in bended pipes, in oonHeqacnce of their measure, 
thoDgb lliey will not rise in any inilauce without mechanical 
force, to a height greater than (he level whence the; flow. Hie 
ancienti, ignorant of this principle, constmcled aqueducts, 
for the convejuice of water to cities. These aqueducia were 
rown of aichea, one alMive another, between two hills, at an 
immense expence of monej', time, and labour, in order to 
^nv«y water over thew, across tlie valley. This is now 
done by a range of pipes laid down one lill and op the other. 

Experiment 4, 

350. The Syphon. 

A Syphon, generally used for decanting li- 

qoors, is a bended pipe, whose legs are of unequal 

lengths, as A b. 

. If a small bent tube, whose legs are of eqoal 
length, be filled with water, and d turned down- 
wards^ ihe.fiuid N will remain lospended therein, m 
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l4>ng as it is held level; bnt when an iaclinatioD ia 
given to either teg, the perpendicular altitude of one 
is then made shorter than the other, and the water 
will ilow from the lowest 1^ till the vessel is 
emptied. 

The tlieorj of thi« ia as roUowK : the air is 
a fluid, whose density near the surbce of 
tbe earth is ex peri men tall; foand to be to 
tbat of water, at amediiiia, as 1 to 914 j so 
that&l4gall0BSDf air, near the earth, weig^ 
as iBuoh as one gallon of water. Now. ac- 
cording to the nature of all other fluid bo- 
dies, the air presses the snrrace of all things exposed to it 
every way equally. When, therefore, the legs of the syphon, 
equal in tei^h, are turned down, the weight of tbe attnos- 

Cre above being kept off by llie machine, the under air, 
ring against and repressing the water, vhich tends to fall 
out of both oftheiB with equal force, keeps it in suspense, and 
prevents its motion ; bat when, by inclining it to either side, 
we in effect shorten one of its legs, and lengthen the other in 
perpendicular altitude, the balance is destroyed, and th« 
longest will preponderate, as A B. 

3.51. Upon the principle of the syphon also, we ac- 
count for intermittiiy or reciprocating springs. Let 
A be part of a hill, within which there is a cavity 
B B, and from this cavity a vein, or channel, rnn- 
ning in the direction BCD. 
' The rain that falls upon the side of 
tbe hill, will sink and strain throngh — 

the small pores and crevices in tiie 
bill, and fill thecatily B Dwidiwat«r. 
When the water rises to the level of 
C, the vein BCD will be full, and the 
wkter wilt mo through it as a ayphun, 

and will empty the cavity B B. It I 

must then stop, and when the eaiity r 

is again filled, it will begin to run ) 

Experiment 5. 

252. We have seen, that water will rise throngh 

bended pipes, to tbe same level as tbe reservoir from 

which it proceeds. Upon the same principle, jets, 

or fountains, are formed. 
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If neat the bottom of a vessel, yoa fasten a small 
pipe, bending upwards, the vater will spoat-out 
tbroQgb the pipe, and rise neariy as high as the sur- 
face of the water in the vessel. It will not rise qoite 
60 high, because it is somewhat impeded by the re^ 
sistance of the air, and the friction against the open- 
ing onbe pipe, or adjutage. 

It is always fonitd necessary to increase (he bore of the ad- 
jutage, or spouting- pipe, with the heif^lit of tfae reservoir; for' 
if too small, the rising stream will wan tsnfficieiit power to di^ 
vide llie air ; whicli beiag densest near the earth, a small 
stream of water, eniieavourjn^ to monnt to a great height. 
Will be dasbed against it with so much violence, as to tall 
away in a mist. 

There is a fit proportion to be observed between the adjit- 
tagtt whereby the jet is delivered, and the pipe conducliDg it 
f^om the head. In geoeral, alioot five times the diameter of 
the adjutage, for jets under half an inch, and six or seven 
times for all above, will give tlie size of conduct pipeit prett; 
well; thfingh it will always be an error od Ibe right side, to 
have lliem rather larger than in strictness they ought to be,' 
tiiat the jet may always be freely supplied with water, and in 
due time. 

For a like reason, if there be occasion for a cock to be 
placed in any part of Ihc pipe. of conduct, care must be taken, 
that it he there bi^er in proportion, that the water may not 
be pinched, but that the cuviiy be left equal to the bore of 
the rest ol tliepipe. 

The bore of an adjutage cannot be too smooth, or (tue. 
He cylindrical are best ; the conical, worst. 



SECTION III. 

HVDROSTATIC IXPEItlHENT*. 

Experiment 1. 
Sd3. These experiments have reference to the 
weight and cqnilibrium of flaids. If from a balance 
you suspend an empty phial, corked, and loaded to sink 
in water, and counterpoise it by an equal weight in 
the opposite scale, wheaitisimmersedia the water; 
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tlieiil palt oat the cork, and the watw Till rtish ia 
md fill the phial, bat the eqnilibriam of the balance 
will be destroyed ; and it will reqaire as mi)oh weight 
to restore tbe equilibrium, as the real weight of the 
water in the phial ; thus proving, that tbo water in 
die phial lost none of its weight by being sarroaaded 
by a fluid of- the same kind. 

Though fluids are subject to Ibe same laws of gtuvitj with 
solids, their want of cobesioD occasions some pecnliaiitiei. 
The parts of a soliilare ao connected together, a^ to form bqt 
one and the same whole ; and their effort ia. concentrated in 
\ «nglc point, called the centre of gravity. Tbe parts of 
Roiils on tbe contrary gravitate independently of each other. 
Aud hence it is, tbat tbe aurracc. of a Quid contained in aa • 
open vessel is always le^el, or pitrallel to the horizon. 

Fluids have Ibis remarkable proper^, that they presa not 
only in common with solids perpendicularly, but also up- 
ward*, sideways, and in every direction equally.' 

Experiment 2, 
254. Take a glass tube open at both ends, stop 
one end with your finger, immerge the other in water. 
'Jlie water will be prevented from rising far in the 
tabe by tlie air it contains, but take away your finger 
from the upper end, the air within the tube will 
escape, and tbe water will rise in the tube to the same 
level as it is in the vessel, being pressed upwards by 
the sarronnding water. The same eSect will take 
place, if you incline the tube in any direction, or if 
yoa make use of bent tubes, still you will find that 
the water within them will rise to the same height 
as in the external vessel. From this property it i«, 
that if yoa bore a hole in the side of a vessel filled 
with water, the fluid will spout oot 

Experinunt S. 

Si56; A fluid presses in proportion' to its perp«B- 
dlcnlar height, and the base of the vessel containinj 
it, without any regard to tbe quantity. For as fluid* 
press equally in every direpliou, the horizontal bo^ 
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torn ef a vetad nutaias jut the preHureofa colamd 
oftbeflaid, irbcse b«aeis the area.oE the bottom of 
the vessel, and whqw peepeadknilar heifrht ia ddnal 
to the depth or the Baid. . « 1 

Thas, in tbe vewel 
AB, the bottom 80^ ^ 

does not sastain a pref • ' f 

■are equal to tbe irhole 
quantity of flaid con- 
tnned In the veuel, bnt 

onlyof BOolamnwboM l 

base is BO and liei^ht —^—— 

CE. Also in the vessel. 

FG, the bottom GH suitaiut B pressure equal to what it 
would be if the vessel were as vride U the top as the bottom. 

Experiment 4. 

256. This leads to what is called the kydrostatxcdl 
paradox, which is, that a smdl qaantity of Suid 
may be made to counterpoise the greatest quaotity. 

Thus, if. lo a wide veuel AB. joa at- £• a 

taob atubc CD communicatiDg with the i 

vessel, and pour water into i^ilher of O^ 

them, it will always stand at tbe same || 

height in both, consequently there is an l| 

et^ilibrium between them. And of what- . \ 

eter sli^w the vessels arc, the effect will d 
Jbe the sain e^ -™-..- 

Experiment 5, 

257. The hydrostatic bellows is a ^ 
machine that demonstrates the upward 
pressnre of fluids. It consists of two 
thick oval boards, each about 16 inches 
broad, and 18 incheslong, covered with 
leather, to open and shnt like a com- 
mon bellows, but without valves ; only 
« pipe about three feet high is fixed 
into the bellows. 

Pour some Hater into the pipe, and it will 
run into the bellows, separating tbe boards a 
little: then lay three wei|fhts, each weigliing 
100 pounds, upon tbe upper board, and pour 
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more wftter into the pipe, which will ran iptp,tba: beUo^, 
and raiMbp the boud with itJl tlie.vagfatikiipw it; ■'t^rjtf 
thepip«be kej^fnU, untiLtbe weigbU «rG.rew:4 an .tti^fi 
the leatlier wlnob pover* the be&owa wiU ^llow.tho^ tM 
water nill ^puinin.tbeitipe. aot^upport,^ tlie'weigttt^ 
eTenOioiigh it *b<mld weif h pp^ore U^aa a qn»rt()r of -.n 
povnd, and tfa^ 300 poonds: not will tbia weight c^aw 4)e 
boaidi to deacend, aadfonfe tl)ejp«ter 4at Btthe,top of.,ttw 
pipe. 

Xhereuon offbia will upDar evident, hj coosidMing wliat 
has been already said of thftiWllUfaftfae preaHireoE. fluid! 4tf 
eqnal heights, without ma jegu4to the qaantlfiea. For^if 
ahole be made in tJM Hpper bMrl. and a tube be pnt into it, 
tte water will rise in the tube .to the samg height tbat it doai 
in the pqie ; and wwld riae aa higb (by auppljio^ ^ pipe) 
In a* many tabei as the board could oentwn holei. . .nmr, 
Ruppose only one hole to be made in Rogie part of the boanl) 
of an eqnal diameter with the bore of the pipe, aod thattha 
pipe hold jost one quarter of a poond weight of water; if 70a 
pnt your finger npon tbe bole, and the pipe be filled wilfc 
water, jon mil fina your finger pivssed upward with a foaM 
eqnal to a qaarter tf a ponnd ; and as the same pressure ii 
•qnal upon all eqoal parts of tbe board, eaoh part whoM 
area is eqnal to the area of tbe hole, will he pr aued apward 
.with a force equal to that of a quartsr of a pound : the sik 
of all these pressures against the under aide of an otbI board 
10 inches broad and IS inches long, will anionnt to 900 
ponnds; and therefore, that nueb weight will be raised np, 
knd supported by, aqnarter of a poand of water in the pipe. 

Hence, iraman stand opoD the upper board, and blow into 
the bellows throogh the pip6, he will raise himself npwanl 
npon the bpard ; and the smaller tho bore of the pipe is, the 
easier will he be able to raise himself. And if he put bis 
finrer on the top of the pipe, he may support hiouelf as long 
nsbe [rieases, provided tbu bellows be air-tight. 

Experiment G.-^Of ^pecifiu Gravities 

258. By the apecijic qravities of bodies is me^lt 
the relative weights, vnich eqnal bulks of diferent 
bodies have to each other. It is asnal to oompare 
tiiem with that of water, as it is by weighing bMli^ 
in water, that their specific gravities are found. 

The method of aseertaining the specific gravities of bodies, 

was dbeovered by Archimedes in the foUowing* manner: 

H 3 
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Hlno, king of SynusDM, haviag ^en a qnuitil; of pttM 
gold \o a workman to maLe a crown snspntted that the 
aillstkept part of the gold, and adnlttrated tlie crown witkK 
Imser metal. He applied to Aruhimedea to discover the 
frand. The philoiopbttr having long atndied it in vain, acoi- 
dentaliy hit upon a method of verifying the kitig't suspidon. 
Going one day into a bath, he look notice that the waler roM 
in tbo bafh, and immediately reflected, tliat any body of ao 
equal bulk with himself, would have rained the water juat ai 
mach ; though a body of equal weight, biit not of eqnal 
balk, woiiid not raise it so much. From this idea, he con- 
ceived a mode of finding out what he to mnch wiihed, and 
waa M) transported with joy.that he ran out ofthe bath, stailL 
naked, oiyii^, " I have found it, 1 have found it I 

Since gold was the heaviest of all metals known to Archi- 
medes, it occurred to liim that it must be of leta bulk, ao- 
oerding to its weight, than any otiier metal. He, therefore, 
desired that a mam of pure gold, cquaJly heavy with the 
crown when weighed in air, should be weighed against it in 
water, coiyecluring that if Ihe crown was not ullnyed, ft 
would counterpoise Ihe mass of gold when tbey were both 
immerstKl in water, as well as it did when they were weigtied 
in air. But upon makiiigthe trial, he found Ihat the mass of 
gold weighed much heavier in water than the crown did; nor 
wB« Ihii all ; when the mass and crown were immersed sepa- 
rately in one vessel of water, the crown raised ihe water muoh 
Ugher than the massdid ; which shewci) it to be alloyed with 
Mme lighter metal that increased ils bulk. 

Experiment 7, 

209. A body immerted in a fluid will sink to Ihe 
bottom, ifheavier than JU bulk of the fluid. If it be 
tuspended therein, it will lose as mncb of whdt it 
weighed in air, as ils balk of the fluid weighs. 
Hence, all bodies of eqnal bulks, which wonld sink 
in fluids, lose eqnal weights when suspended therein. 
And Qoeqnal bodies lose in proportion to their bulks. 

The instmment used for ascertaining the specific 
gravitiM of bodies, is called the hydrostatic balance. 
aod it differs little from a common balance when 
nicely made ; only it has a hook at the bottom <^ 
ooe of the scales, on' which substances lo be exfr< 
mined may be hung by horse-hairs, or silk threadi. 
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BO BA to be. imnersed in a T«aael of vater, withoot 
wetting tbe so tile. 

If K body thus saspended under the sc&le, at one end of ttn 
baUnce, be first couoterpoiwd in air bj weisbtB in the op^ 
posile icale, and Iben immersed in water, toe eqnilibriani 
will be imme'Iiatcly deitroyed ; if, faowerer, U nraefa weight 
be pat into the scale from wbioh tlie body han^, a» wilL r^ 
■tore tbeeqniiibriam, witliunt altering the weiglit* intheop- 
p<Mite Kale, that weight which Testorea the eqnilibriam^ wilt 
be equal to the weight of a qnantity of water a> large ai the 
immersed body ; aod if the w^ht of -the body In air be dt 
vided by what it loses in water, the qaotient will ihew how 
moch (hat body is heavier than ill balk of water. 

Thus, if a guinea suspended in air, be counterbalanced by 
laS grains in the opposite scale of the balnnce, and then, 
apon its being immersed in water, it becomes so mach Kghter 
«a to require 71gratnsputinto tbe 
■cnle over it, to restore the equili- 
brium, it shews that a quantity uf 
water of equal bulk with the gui- 
nea, weighs 7i grains, or 7,SA ; by 
which divide 129 (the weight of 
tbe guinea in air,) and the quo- 
tient will be 17,793 ; which shew* 
that the guinea is 17,793 times aa 
beavy as its bulk of water. And 
thus, auy piece of gold may he 
tried, by weighing it first in air, 
and then in water; and if upon 
hiding the weight in air by the 
loss in water, the qnotient cornea 
onttobc 17,793, thegoldisgood; . 
iftho quotient be IB, or between 18 and Jfl, the goM i» Tery 
fine; bat if it be less than 17, tbe gold ii nmoh alloyed 
with some other metal. 

Exp€rim«Kt9. 

200. By this method, the specific g^vitiesoraD 
liodies that will sink in water, may be found ; first 
weighing the body in air, then in water, and di- 
viding the weight in air hy the loss in water. Bnl 
i'or those which are lighter thita Wftter^ as mostsort* 

Mi 
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•f wood are, take a pair of pkicers ortanga, to t»< 
tain the sabiataiice to be esamiDed onder vater. 

Firat veigh the bod; in sir ;lh<»i bftTin^ bslUDoed the tor^s 
inwftter. fix toitdiebody tobeweiebed, whioh being Hfhtar 
fliMiwmier; -wiDTiuia tfaetohgi, aiia canM the other acale ((t 
Itrepoodenta ' Obteive <he Iota ot we^bt of the bod; ia 
wautv'ioid proeced u before. There iire some 'tfaktBS tfasi 
eannot'be wei^iediii tbj* nwuer, m«h u qaioUlver, fiag- 
>aeat« ttf riiatdond*, ' tcD. ; thew- ntnit be pot lntn a glass 
bnlAet, laoixiag to-(b* Mrte. .F«r flirftiV.'tbfl4peBifieKia> 



bnAet, VtHptg to'-(b* Mi 
tWob tW^fltdu^ a lotHl glac 



CHAPTER Vm. 

MANO'PAOTVRBB. 



MANDrtCTORB Of TIM PUTE. 



361. This art wan in^daeed into England froiB 
Bohemia, abont the vear 1070. 

Bar iron of the finest qnalit;, called tin>iroii, 
nade witli the {p-eatest . care for this particular par- 
pose, li firat. cat to, the necesBary length, and tben 
rolled in a mM, into plates of the requisite tfainoeaa. 
nese plates are tben cat by haaa-Bhears to die 
sizes Boitable to the different markets. As the 
riiearer shears the platea, he piles them in heaps, 
occasionally putting one plate the cross vay, to 
keep each box separate': — ^Two htmdred fftd twenty- 
fiveplates being called a box. 
' The iron plates How go into the hands of tiie 
loaler, who bends each of them singly acroas the 
inlddle, into this form (j^ preparatory to tiieir being 
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ebsaed far . tianinff , . and for tiw. conTeniMicy of 
pattinj; them Into the Bcalmg fornace. 

Thb furnace, or oven, ia beated by flame tbrowh 
intoit from afire-place of a pioculiar oonatrdctioa ; 
tlie plates are pnt into the oven in rows, and ai-. 
ranged ^ree in each row, antil the oven is foil. It 
will be obvious, that if they lay flat on the fl^oor of 
tbe oven, the flame .ponld play pnly on one side of 
eadi'pla^; Tbereas, by being in a beat fgnu, the 
(Uune'cao operate equally cm bothndes. 

TL^ opanti^op, of.cleEquiiig,.wbicli.i8 prep^ratorvto the 
proceuof MAliog, is commenced by steering. the plalei for 
till: t^aCQ of four or five mioutes, in a nuxtttre of nmriatic 
«cid and water, in the proportion of four poands to threa 
g«Uons. This quautitf of the dilated acid viJI generally b« 



^e; are takeiv out of the liquor, and placed upon the.fleprj 
^ire? in a row, and then ^ meaBfi of an iron rod pnt nadei 
them, thej are conveyed to a, fumnce heated red-hol, where 
thev i«nB)D nntil the heat takes ,o^ the ocala. the removal of 
whu^ was the ohject in labmitting them to that high tcnn- 
penttare. 

When this ii effected, the pUtea are taken to a floor, where 
flier fure suffered to C90I; — they are then sti;aightened, and 
beaten imooth ppon a CBst-iran Mock, If the rnst or oxyde 
which was )(tt«d)ed to the iron, ha^ been properly removed, 
they v^U l^fpear molded with 1>lue and wlnte, something 
like marbled paper. 

They are now rolled a second time between a pair of oait- 
iroa rolleni, properly haiidened and §nely poUidked. > This 
epnatton mskes both sides of the ptates perfeotiy SMOOtb, 
ajtd imparl a sortof po^ tolheir sur/Mes. These rollers 
are eiuih.abotft 17 inches . long;, and 13 or 13 inches in t^Rr 

These r&llers Kre-nsed Vithoiit hea^ birt tbeyare serewM 
down *«ry oMss ane'npM;tbetiittheT,>DDly>leaving buvauttin. 
Air thoitlste* to j^mi, thsit the ntnott aUidVHhle 4egtee «>f 
pressure may be given to them- 

The plates are now pnt one by one into troughs fflled with, 

a liquid prepsmtion c^alled the liet. This is merely water. 

in wliifh Bran has been stecpe<^ for nine or ten de^,. iti^il.it 

has Ki]^ij(fda sqffi^eut acidity fur the gorpose. ..The de^{^ 

M 4 
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tf pnttiDf Am plates into ibe troaglw ni^gfv.is, tfiat Aere 
■nay be more certaintv of the liquor gettioK Mtweea Umb, 
and both the aidei of every plate being auaked alike in the 
Hes. In this liquor they remain ten or twelye hours, sfand' 
log on the edges ; but they are turned, or iDTCrted, ones 
during that time. 

The next bperation is that of steeping in a mixture of sdI- 
pharic acid and water, in proportions which vary accoTding 
to the judgment of the workmen. 

The trough in which this operation is conducted, is mad« 
with lUok lead i and the interior is divided by partitions of 
lead. Each of theie difisions contain abont one box of 
plates. In the diluted sulphuric acid which ii in the different 
compartmenta of this vessel, the plates are agitated for abont 
on hoar, or until they have become perfectly briglit, aji* 
entirely free from the black spots wuch are always opon- 
Aem when they are first immened in it. 

Some nicety, howcrer, ia reguired in this operation, for ff' 
they remain too long in Ihe acid, they will become stained. 
This and Qte former process with the acidulated water, are 
both hastened by giving to those menstrua an increase of 
temperature ; and this is effected by means of heated flae* 
which run imdemealh the trough. 

When the platescomeoatoflfae pickle, fhey are put into 
pure water, and scoured in it, with hemp and sand, to re- 
move any remaining oxyde, or nut ofiron, that may he stiU 
attached to thent, for wherever there is a particle of rust, or 
even dust upon them, there the tin will not Ex. They are 
now put into fresh water to he there preserved for the pro- 
cess of tinning, Rir it has been found that they will acquire 
no rust, although they should be Itept twelve months bn- 
Biersed in water. 

All these procesaes are preparatory measures for 
the nperatian of tinning. 

For this purpose an iron pot is nearly filled irith 
a mixtare of equal quantities of block and grain 
tin, in a melted state ; and a quantity of tallow or 
|:rease sufficient, when melted, to cover the fluid 
metal to the thiokness of four inches, is put into it. 

When the tin-pot has been charged, the metal is heated 
ftom a fire-place underneath, and by flues which go ronnd 
the pot, nutil it is as hot as it can he made witliout actoally 
iqjlamlng the grease which swims upon its surface. The uqe 
of the grease is to preserve the tin from the actton of flw 
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mlmoq^Kre, and to prevent it from oxjdaUns. Bj melting a 
little (10 or lead in an iron ladle, and, when the drau ia 
eUmoied off, patting a murgel of tallow upon the metallic 
fluid; the effect of the tallow in cleaiuing the face of the 
metal will lie evident. The workmen laj, that it also in- 
creases the affinity of the iron for the tin, or, as thej expreH 
it, that it uiakeB the iron-plates take the tin better. 

Another pot, which is fixed hj the side of the tm-pot, is 
filled with grease only, and in this the prepared plates are. 
immersed, one by one, befciru they are treated wiu the tin; 
and when the pot is filled with them, they are suffered to re- 
main in it as lung as is accessary, if tbej remainin llie 
grease an hoor, they are funad to tm better than when » 
shorter time is ailowed Ihenj. 

From this pot they are removed, with the grease still ad- 
beriog to them, into the pot which contains the bod; of melt- 
ed tin ;' and in this they are placed in a vertical position. 
Three hundred niid forty plates are iisoally pat into this pot 
at once ; and, for the sake of Ibcir being thoroughly tinned, 
they usually remain in it one hour and an half. 

When the plates have laid a suHicieDt time immersed in 
the melted tin, they are lEikeii out and placed upon an iron 
grating, that the sapertluous natal mav drain from them ; bat 
notwithstiiuding this precaution, when they become cold 
there is always more metal found adhering to them than is 
necessary ; and iIjis is laketi off by a process called, washing. 

In the first place, the wash-man prepares au iron pot, 
which he nearly HIU with the best grain-tin in a melted state; 
another pot of clean melicd tallow or lard free from salt— 
a third pot witli nothing within it' but a gratin); to receive 
the plates — and a fourth, tailed the listing-pot, with a little 
melted tin in it, aoout enoogh to cover the bottom to the 
depth of a quarter of an inch. 

Tlie pots being all in a stata of fitness, the wub-mancon*. 
meiiecs by putting the' ptatea wbich have undergone the 
varions operations hitherto described, into the vessel of graio- 
lin called the wueh-pot. The heat of this large body of melt- 
ed metal, soon melts all the loose tin on the surface of these 
plates, and so deteriorates the qaality of the whot» masi^ 
that it is nsoal, when 60 or 70 boxes have been wa^ed is 
the grain tiji, to take out 300 weight, and replenish the wasb- 
pot with a fresh block of pore grain liu- Tliese vessels gene- 
rally hold three blocks each, or about half a ton weight of 

When tiie plates are taken out of the washpot, tboy are 
^far^fnlly bnished oi^ each side witb a brushof hemp of q 
oeculiar kind, mad« expressly for the purpose. 
u 5. 
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' The wuh-numnowUcesafewphitesoiitortbewMb'IM^ 
lie then taku one plate op with kpaii oftonj^i, vhicfa. be 
liDldi In his left hand, 'liaA witii a brash held in his rigtit haqd 
iMrnkheB one'sideUf the pUtb — he then tarni it, and brushes 
the oAor aide, and immediately dips It once more into the 
"hat'Snld metal in the waih'poL and withont letting; it oat of 
the tqn^, instantly vithdrawa it again, and plunges H into 
the grease pot. 

Practice givei the workman so much expedition, that an 
expert wash-man, if he maices the best ose of his lime, will 
~Wi^h 35 boxes, conusting of &,02& plates in twelve hours) 
not withstanding, that ever; plate mnat be brashed on botit 
iides, and dipped twice into tiie pot.of melted tin. 

. The nae of the ^ease pot is to take off any superfluaaa 
'Imetal that inay be upon the pUtes ; — but tbia is an operation 
that requirea great attention, became, as the plate ia im- 
mersed in the greaad while the tin is in a mdting atftte npon 
it; a paiiminst ran off, and the remainder become less and 
leas while the plate continnei in it ; therefore, if these plate* 
should ever be left in the melted tallow lon^r than is abso- 
Intblj- necessary, they will doubtless reqaireto be dipped a 
third time in thetin. On the otJierhana, if the plates were 
to be finlabed without passing tbrougbtbe grease, they would 
retain too much of the tin, which would be a loss to the 
inanafactnrer, and besides, tiie whole of the tin would appc&r 
lo be in waves upon the iron. 

' The plates are how sorted, amootlied, and packed in boxw 
ofesaeacb, fnr sale; andof tiiese are mannfaclored mndb 

«r our kitchen utensils.' 

3tt2. Cote OiwM. 
&.t the Dake of Norfolk's colliery near Shef. 
field, aeTeral Coke Oveos are built on the side 
of a bill, occupying spaces formed within the bank. 
IS&cb, oven is circular, 10 feet in diameter in the 
inside, and the floor ia laid vitb common brick set 
edgeways.' The walls of the oven rise 19 inches 
nbore the floor, and the whole is covered by a briek- 
&rch which rises tiiree feet five inches more, form- 
ing: nearly a cone, whose base is 10 feet, and whose 
apes is two feet, if measured within. This opening 
«f two feet at the top, is left for the conrenieuos of 
supplying the oven wifli coal, and to serve as ft 
chimney during the process. The whole height of 



the bnilding firom ihe flpor is five feet, , and', tte iralL 
Vbich is S incbes in Ibjckness," is-biult irim g.o6a 
brick, and closely Ifiid/- that ne air may get in 
throng any part of the work. 

The floor is eleraled three feet sbave tbo^roani), tot tie 
oODTenience of pla^Dj; a carriage under .& door-way "to 
reoeive the coke as it is raken 'from the Oven. 'Wben the' 
oven is thaB-finiiihed', * strong feiwudii^MtrwUl'^PMni- 
moii anbcvn stone i« tlil'awn nmiKtir, sf tisont'ftOr.buAea lit 
thiokiieii, and carried np^^ whole h^ht of the oven, form- 
iag a complete square. 'I'he four comers between tlie oircn- 
lar building and Jhese outward wttlls, are then filled witii aoU 
or rnbbish, and well rammed tb'give greater 'firnniem to tto 
work, andllie moreeffecMatly to'exulnfle-atmoij^riic atr. 

When OieK^vw are aaofi heated,' the woric -govs oa 
night and daj witbont interrqptioD, and wilbuutaDj fnrtfaer 
expense of fuel. It is conducted"fhui ; — Small refiue coal u 
thrown in at the cireiiltir opening on Aeiop, snfficleiltto'fill 
the Of en up to Hie spniiglng of tne arch ; It is tben leretled 
with an iron take, and the doar-^sg' b^t'np wittt loose 
briclu. The heat which the oven aoqnirei In the foimeiT 
operation is ^wa;s satScient of itself to light ap tiie new 
chaise: the combnstion of whi<A is accelerated bytfae atmo:- 
,ip&eric air that rushes in thnitigli the joints of fte loo^e 
bricks in the door-way. In two or tfaiee faours the cbm- 
bustion'gels to such a height, that they find it neccMBryti* 
check the influx of atmospheric. air: ^ door-way is lber|- 
fbre now plastered tip with a mistnre of wet soil and sand, 
except the top row of bricks, which is left UBplaslered all 
night. Next morning (when iho charge bns beea iif 'M 
hours) this is completely closed also ; but the chimney ti- 
ll till the flame is gone, which is 'generally quite i^ 
1 few loose stones are then laia on the 
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cat ofl, «nd in this situation the whole remains for 12 houi:t, 
to complete the operation. The door-way is then opened, 
vnd the ooke is raked out into wheelbarraws, to be cariea 
away. Hie whole takes up 18 hours ; and as soon as the 
coke is removed, the ovens are agam fllled with coat for 
a^odier horning. About two tons of coals are put in fbr 
each ohaige. 'these cokes are ponderous, extremely hard 
of a light gray colour, and shine with metallie lostre. They 
srenwdia these manubctures that nqairetuLlDtentehetti 
Gas making famishes an ample supply of coke* 
H 6 
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d68. Art of Oyatallixing the Surface of Tim and 
other Metalt, 

The process of giving the new omaaiental sur- 
face on metals or metallic compositioDs, consists 
in employing those acids and saline compounds and 
substances which chemically act apon tin, and which, 
-when employed in the manner to be stated, present- 
ly giro to the metal or metallic compositions to 
which tbey are applied, the appearance oF a crvs- 
italline surface variously modified ; to produce this 
effect, the metal or metallic composition ought to be 

frevioosly tinned or covered with a tbin coat of tin. 
f the metal be pure tin, it requires no previous pre- 
paration. All grease remaining on the tinned sur- 
face, in consequence of tiuning, is to be taken off 
with a solution of pot-ash, soap, or any alkaline sub" 
stances. 

The tin or liuned Biiiface sbonld tbeu he washed niUi pnra 
water, dried and heated (o a tempeiatme which llie hand can 
.bear; when the anrfacc has thus been cleaned and healed, 
.an; of the acids which act npan tin, or the lapours of these, 
will caase the dt-sired appeHraiice uf crjstallizatioD, bat pre- 
ference is given to the rollowinf; compositiao, which maj 
' ooDTenieutI; be laid oiervilh abradi or a sponge: take one 
'part by measure of sulphuric acid, dilute it with five parts of 
^water. Take also one part of citric acid, and dilate it with 
an equal bulk of wafer, aud keep f ach of the mixtures sepa- 
rate ; then take ten parts of the sulphuric acid, dilute it in 
the manner before staled, and mis it with one part of the 
diluted nitric aciiT, and then apply this mixed acid to the lin, 
ur to the tinned surrace, with a pencil or sponge, as above 
directed, and repeat the application of the said cumposilioD 
for several times tucceBSively, or until the result yon expect 
'piovcB satisfactory : when this has been done, the cryatallina 
•nrfaee may he covered with a varnbli or japan, more or less 
.transparent and colourlesa, or coloured : line n bole must now 
be polished, 

264. Afamtfacture of Copper. 
Copper is a red Or orange- colon reo metal, ahont 
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nfpf timet beavier thio vater. It is tb» most so< 
norons of all metals, and, exc^t iron, the moat 
elastic. 

Tn a state of nature it is found auder a great 
variety of forms, sometimes in masses of pure metal, 
bat mora frequently in combinatioa with other sab- 
stances. There are valnable copper mines in Great 
Britain, particularly in the island of ADglesea.-and 
in Cornwall. This metal is likewise found in China, 
Japan, Africa, and in various parts of the continent 
of Europe. 

It is employed fur (lie covering oiThonie*, abeaUiing tfie 
butlotni of ships, and forotiier purposes. At t covering for 
houses copper is lighter than slate, bnt whether it be more 
durable btu not yet been asoertajncd. Plateii, or flat piece* 
of copper, are used bj Artists for engravin); pictures upon, 
either by cntUng them with ft sharp steel initmnient or cor- 
niding: them with aqua fortis, ia lines drawn by a needJe 
4farou^ a thin coat of wax spread upon their sad'ace. 

Copper is manufactured into varioas kinds of cookioc 
Dtensils. Great care, however, ought to ho taken that acid ' 
licjuors, or even water inteniled for drinking', or to be mixed 
wilh food, be not suffered to stand long in such vessels, 
otherwise they will dissolve so much of the mebd as to give 
them disagreeable and even poisonous qualities. Yet, it is 
remarkable that while add liquors are kept bailing they do 
not seem to dissolve any of tbe metal. Hence it is that con- 
feciioDcrs, by skilfol management, prepare tbe most acid 
Byrups in copper vessels, nitbont their receiving any onplea- 
sant taitte or injurious quality from the melaJ. All vessels 
tormcd .of ibis metal which are employed in cookery ought 
to have their inner surface covered with a thiti coat Of tin, - 
, As copper docs not, like iron, strike fire by oollision, it baa 
oa tiiis, as well as on some other accounts, been sabstitDtcd 
for iron in the machinery which is employed in gunpotrdei 

36S. Mating o/Bratt. 
Brass is a factitions metal, made of copper and 
sine. By long calcination alone, and witfaonl the 
mixture of any other substance, brass aSbrds a 
beautiful green or blue colour for glass ; but if it 
be caUiued with powdered sulphur, it will give a 
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rsdi-jreltov, or cbalcedony coloar, Bocordhig'td^die 
qnantfty antl other variatioDS id using it. Brass is 
of a yellow colour, more fusible than copper, and 
not so apt to tarnish^ 

Pvrt brass is Dot malleable unlMS hot; vhen cold it will 
break '; and will not bear the bammer wben it has been Iwioe 
tmttatA. Ta render It Roft and pliable, and ciqiable of bdac 
wroaght, wren ponnd* oflead are added to afaHndredwelglrt 
of braaa. It is peculiarly adapted for wire, bein;; capable of. 
^eat extension, and Is much used in watcb-work. Girtii- 
lAua hrmu, *o famous in antiquity, was a mtxtaie of gold; 
direr, and capper. JBrau eoUntr u a preparation intended t» 
Imitate brass ; ofwbicbtbereare two sorts; tbe r«J brass oa 
bronze, and tbe veUmo or gilt brass : the last ii made onlj or 
Gopiier Bliogs; with the former, red ochre, finely pnlTerized, 
ii mixed, but both are used wiUi Tarnish*. 

366. Manvtfacturt of Lead and Pewttr. 

Lead is a heavy metal, of pole and livid grey co> 
lour when broken, not soaorous when pnre, ver; 
flexible, and so soft that it may be marked with th^ 
nail. It is easily reduced into thin plates by tbe 
hammer ; it stains paper or the fingers of a blaish 
colour, and is about eleven times heavier than wate^ 

The most common state in which lead is found is 
in oombination with sulphnr and a small portion of 
silvw. This ore is known by the name of gtUena^ 
and is frequently in the form of bUckish cubical 
crystals. Lead is a]sQ found in union with arsenic 
and many acids. 

Here are lead dhum In aeveral parts of Graat Britain ; 
but petbapa those of Flintshire and Derbyshire are moie 
eolebrated than any others. 

Wben Unt melted It is bright, but it soan Uuniihes b][ 
exposure to the ail. Itmeltitatal 
comparison a-ith most other metali ; 
is applied, it boils and evaporates, 

* The appearance of brass is given to other metils, by 
waahing them witb a yellow lacquer or varoish, much to th« 
detriment Vt the manafhctnrcd aitlcle. 
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WhtanlHi butwcw iron cyBndcw >» * i mwMiulhhuMM 
mti vmbmity, it ii nBed foe the conong of bwicfa^d 
otrarchea. It la etut into pipes, cistemt, rewrroiri for watcr^ 
Mid lin;e boilers fbr dieioical purpoKs. But all culiokrj or 
tlomesno veiieU mide of lead, particularly if intended for the 
IceqMDf of acid liqnon, shoald earefullj be avoided, UBoe 
Ac aufboe ctf the lead ii therebj corroded, uid the liquid 
contained in'lhttm n rendered poiaonoiu. Uenoe arises diat 
dteadiiil e<Hnplaint too well kiranii where cyder it kept in 
Jeadon .eist^nu, called the Deemuktrt toUc: hence alio tlw 
Injnry which aometimea arises from tlie nae of lead in the 
siting of );aaj«e eartbeoWMre. 

367. Pewter. Ab ulloy of lead and tin ia th« pro- 
portion of two parts of lead and one of tin, forms tha 
tohUr vliit^ is used by plambers ; aod, in the pro* 
portion of one port of lead to Uiree parts of tin, it oon- 
■titntes what is called ley pewter. The iypee: which 
are naed by printers for very lai^e characters,, are 
aometimea composed of an alloy oi lead and copper. 

268. White Lead. Is made by saspendiag thin 
plates of lead over heated ^inegar, in sneh manner 
that the vaponr which rises from the acid may cir- 
colate aboat the plates ; which, by this process, be- 
come at len^ entirely corroded, and converted 
into a liea?y white powder, 

' The maon&otore of white lead is a trade onnfined.to a few 
peraons, who bave large convenienoiea for the purpose. This 
mbstance, when mixed with oil, is used as a paint for wood- 
work both of the oulitdesand iniides ofbaildlugs. 

269. Red Lead i» used both as an external medio 
vine and a pigment. In the former case it afaatQi 
inflammations, cleanses and heals ulcers ; bat then a 
skilful surgical hand most use it. 

270. Sugar t^ Lead is a preparation from white 
lead and distilled vineear. It is usu^ to find it in 
the form of small slender crystals, with a glossy ap- 
pearance like satin. It is employed by dyers and 
calico printers ; and is the basis of-the liquid called 
iSoulurd, or Ooulardt Extract. Although in itself 
a virulent poison, it is <rflen used by ott-m«t, and 



-jSM . Matiufiuttvr^.: 

tor ceareetiag tba rancidit}' of oil of alKwds and 
aUve oil ; and a. aimiiar pernicions fnwd is practised 
by vine merchants by dissolving a portion of it in 
wines that are becoming acid, in order to correct 
their acidity. 

These frauds are easily dcleuted b; preparatiOBs or tesfi^ 
wAd hj ehemlats. The best and BimplMt test i3 Harroirgal* 
water; a Utile of this poured into the suspected comptmnd 
discovers the presence of lead bj giTioK 1o Hie fluid a tiaHi 
brown tin^. 

The followiD^ pteaiiing expcriaiciit maj be performed wilft 
sugar of lead. DUsolTeaa ounce orsu^arorieBd in aqaart 
of water; filter IhesolutJnn throag-h a piece of blotting paper, 
and put it into a RiasB decanter, suspending in it a piece of 
BDC iiy a brass wire. A decuai position takes place ; the lead 
is set at liberty, and altaohes itwlf to the silia, formios a sort 
ormctaJlio tree. 

271. Manufacture of Iron and Steel. 

Iron is awell known metal, of a livid greyish colour, 
bard and elastic, aDd«capable of receiving a high 
polish. Its weight is nearly eight times as great aa 
tbat of water. It is seldom found in a native state, 
bnt occurs abundantly in almost every country of the 
world in a state of oxyde, and mineralized with sul* 
phoric, carbonic, and other acids. It is foondja 
plants, in several kinds of coloured stones, and evea 
m theblood of animals. 

After iron ore has been dag out of the eartli it tS broLeii 
into ■mall pieoei, bj roacliiner}', then washed, to detaAli tba 
gtonaew parlicles of earth which adhere to it. Thea IbrowB 
into a famice mixed with a oertain portion of lime-stone and 
charcoal, Ibr the purpose ofbeing melted. Near the bottom 
of each furnace there is ■ tap-hole, through which the "qind 
metal is discbai^ed into furrows made in ^ bed of aaad. The 
larger mass, 01 that which flows into the main farrow, is call, 
ed a.nnc; the smaller ones are denoiiiiiia.ted;»^f ofiron; and 
the general name of the mctaLinthis state is cait-iroa. 

272. Cast iron is distinguishable by its properties 
of being, in general, so bard as to resist both (ho 
hammer and the file being extremely brittle^ an^ 
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for tbe rao»t part, erf* a dark grey or blackish oo- 
lour. 

A Rreat aamberof useful and important articles arc fomwd 
of oatt iron, «ucli ■■ BfoTC*, gralcB, chimDej-backs, pota, 
bculers, pipes, ftad cannon shot. These are made by casting 
ladles fbtl of the rough metal into moulds sbaped for Ibe pui' 
pose in sifted sand. 

'S73. Wrought iron. The procesa of conrertisg 
cast iron into vronght or malleable iron, is called 
Bloomitiff. The cast iroD is put into a furnace, 
and melted by the flame of combustibles which is 
made to play anon its sarface, a voi^man constantly 
Stirring it, until, notwithatandin^f the continnaoce of 
the heat, it gradually acquires consistency and con* 
geals. It is then taken ont, while hot, and violently 
beaten with a large hammw worked by machinery. 
In this state it is formed into bars for sale. 

By means of this metal tbe earth has been cnki- 
Tated. WithoHt it, houses, ctties, and ships could 
not have been built; and few arts could have been 
practised. It forms also tbe machinery by wbich 
the most nsefnl and in^>ortant mechanical powers 
are generated and appU«(. 

274. Steel is asually made by a pivoess called 
cementation. This process consists in keeping bars 
of iron in contact with powdered charcoal durine a 
state of ignition for several hours in earthen troagbs^ 
or cracibles, the months of which are closed up with 
olay. 

Steel, if heated tu redness and suffered to cool slowly, be- 
comea soR ; bat if it be plunged whilst hot into cold wjiler, ft 
Bo<jDires extreme hardness. And, bj heating steel todiDerent 
d^preei, it reeeiVes different degrees of temper, from tiiat 
which lenders it proper for files, to that which fits it for th« 
ntauifacture of watch springs. 

All kiad» of edge tools where excellence is required, ar« 
made of steel; and a steel iastrument ntaj be known frumai 

kspot,bi 
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Iron, expoced to the nurture ef ttic almospbere, bMOmei 
oorered witb b brown BubsUnce called riul, which if soffwed 
tncontinae without intertnptionvilt corrode the whole diub ; 
but this rust or oxfde is used by calico-printers for a dye. 

If linen be exposed to iron in damp iHuations, it wfll re- 
O^e spots called inm-nuntUi, which can only be removed by 
the application of an acid. 

975. Manu/iietiire and Use* o/Animai Chareoal. 
Ivory Black. 

The physical and ckemioat propertieB of animal 
obwooal have beeD.kooirn only for a few yean. 
Formerly bones and ivory were calcdoed in dose - 
vessels merely to procure a fine black for painting ; 
bat since the discovery of the properties of char- 
coal as a .parifier and derifier, it ia used in tmgu^ 
reJBneries, laboratories, and diatillfsries, as -veU as 
for pnrtfyinjr oil, Su. 

There are many.maMiftictiirers of uiimBl charcoal 
in Paris. Their process is very simple, ^ome, 
^er -fiUin^f. a.iuusber of earthen -Ojr iron pots with 
broken bones, fvte on the cover with potters' earth, 
then pile one over the ofher'in a potters' kibi, which 
is heated with wood or pit-ooa): when the degree of 
beat becomes saflicieiit to decompose the ^watine 
and cil of the bones, the Inting cracks in small fis* 
snres, and gives issoe to the carbonized hydrogen 
gas, which esoapeti from the famace by sever^ 
small apertures made for the purpose, one above 
another, and on reaching the atmospheric air be- 
-Votnes ignited, and is ponanmed. When this flame 
goes out, the combustion is completed- In England 
and France, other maaafactarers distil bones in cy- 
linders of cast-iron that run through a great fire- 
place, or in iron alembics ; bat in these nuuanfac- 
tones the bone-black is looked upon as of only 
secondary importance ; for it is for the pnrpose of 
making carbonate, sulphate^ and annate ^f ' ttfx^. 
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monia, Uiat they generally distil bones. Witii^ut 
that, the block wotud come too dear. 

£tw7 kind of bone does not jidd k HmilBr kind of ooklt 
this oml ikries in qnalit;, Koordlng u wo •rapto; (M or 
yOna^ animab' bones, luund oi flat, heav; mnd compact, or 
■poiigv and ligbt onei. Iiwai natuMl to think titat yonng 
aniiwMi' bonea contalneii more gelatine tban titoae of aid, aad 
CDiueqiteiiUy oo^t toywld'adoqwiMM^ and mora char* 
coal. 'rkiswuan«nor; fi>t«re»troan4bMiM,ta«^a«tbe 
femur an^ tibia of an ox, yield more coal, wben distilled, 
thaa aimilu bonea of eqnal weighi taken from ewifot. The 
•roportioo «f btwi]c-«-han)oal in jOang animal*' faiMei ■• only 
nar or five per cenl.,nbile that of old compact bona amonnta 
to 40.' 

Animal eharceal U a miatare. of phoa^iate of lime, a imall 
qeanthyof qnick-hme, And chanoid. The property of olari- 
Qfing liquids depends on the mixture of ^ese Bobstaocet, 
iKme of wbicb aeparalelj ixusem this property lo perfectly. 
'Wlien bones do not appear, to contuD moch gelatine, the 
mannfijrtiirws take care to add, in Um hinaeo, soft ammal 
matter, iHiob as dotled-blopd, tnme or gnti, membranes, bo. 
liia ■■ the reason Hiiy many refinera esteem most the bla^ 

Krodnced by the calcination of blood and potash, in Prusslan- 
hMmannfiiotoriei. 

Wbetber animal charcoal ii inteadod for paintiiu or cbui- 
d^ng, -tbat wluGlt (xmtains the gMAler proportion of carbon is 
to te preferred ; Wd tiiis ptoportion is always eeiilj' dis- 
covered, by the apiJication of muriatic aeid to- the coaL lliia 
add disielMs the calcareons salts and the lime. Hie eo^ is 
Am Oriad and webbed :— shoald it eqnal Ibr^Jiudreddis of 
the analysed ooal, it is very fitforpainliwattdd^iiyinf ; 
but the painters require it much finer than the refiners. 

Many refiners, wbo make use of animal black, have wisely 
judged that it might serve more llian once. So that when it 
has lost its effect as a filtering elarifier, ibey wash it well la 
a great qaantitif of water, and calcine it again with or without 
the. addition of tuiimal matter. IVy haTC remsriied, that 
this ooaJ, twice or thrice calcined, was mora adTantageous, 
and clarified ^mps better, than that which had been calcined 
only once. The manufaeturers of bone-black ara, conse- 
•mitty, interested in buyuK aa the coal from the refiners 
{wHei they have made ose of it), to' caleine it oter again. 
Somemannfactnreri grind the boB»-black dry, while othen 
make nse of water ; and this latter method is both more ex- 
yeditlow and wholaomer Ibr the wukman; aftn- that i/tiit 
dried before beii^ offered for salo. 
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In. sacftr-luHiM* bone-black U Mineliitiei emidojed <u « 
simple filter ; and in tbii case Ihey only poor ibe ajmp on 
the moistened animal coal : but whrn required as a clartfier, 
it mast be boiled Dp with the ang^r, in tiie proportion ofoae- 
teulh to tbe quantity of aa%»x to be ctwiBed. Berate ll* 
■ogar, itiiEolved in a soScieul quantity of water, has been 
boiled, and bronght to tbe consisteiioe of fiyrup, llie coal il 
poured, little hy little, into the boiler. AlterieTen or eigtat 
miuutea' lOBRer boiling on the fire, all is thrown toother into 
a woollen bag dii|ioaed for that purpose. The syrup Rt fint 

Eauea a little culoared by the coal it carries alon; irith it i 
ut then tbey pour it back Into the bag', and it rnus out clMUr. 
Syrups worked with coal yield a innch more abnBdant 
n^Btallizatktn, and are of a very iDpeiior qnality, tu synpc 
worked without it. 

It is to M. LowilE we owe tiie diMOTny of the property of 
pawdored charcoal Cur cluifying animal and vegetable an^ 
■taucea, at the same time that it lakes away their smell. In. 
]7&l lie clarified g:nDi~arabic, gelatine, beer, milk, red wme, 
vinegar, tincture of cochineal, &c. ; bnt tbe greater pait nf 
' these substances had been dcoomposed. ' He attenaiUed tbe 
amell of bitnMen, flowers of bensoln, bnga, cnpyresmatie 
oils, the infusion of valerian, &c. by the sole use of wood 

In 1810, M. Fignier, professor of chemistry in HontoeHier, 
■Tier repealing !U. LowHs's experiments, tried animd char^ 
coal, and found it possessed a stronger power of olaiiflcatitn 
llian Tt^t'tiritle coal. Since lUa period, batb are eraplaf ed 
to keep water freafa at sea, and to purify oil and water, meat 
and fiidi, in the first stage of jiutrefaction. It is nsed, nioi«- 
o*er, to render the most corrupt water potable, to clarify 
boaey, sympa, &c. 

276. Care and Prevention of the Dryrrot in 
Timber. 

The following excultont method of effectiag this 
desiiuble parpose is pnt in praetice and recoE»- 
meniled foy Mr. Randali of Fitzroy-Sqcare, Loib- 
doQ. 
, My method of curing ttie finigtis oF dry rot, cOBSijlB, a 
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accident. la the former dud b more oonipreheasiTe plan 
will be required in effecting » cure IbtiD may be, perhaps, 
foond necesgar; lor tbe latter. Wben these circumstances 
have b«eu duly ooDsideredri my next openttion cnnsists in 
naunlog the dectyed wood, and selectiog out sucb only m 
may not be^ found too macb so to be repaired, aaii agaia re- 
placed. After which I proceed in tbe preparation. Tbe 
timbers of& bnildin^, sacfa, for instance, ns thu joists, plates, 
i;wden, &C. may be charred or oxydalcd by the commoa 
operation ofbarmns their lorfaees ; ia facilltnlc which, wash- 
ing them slightly with nitre in solution, will be found very 
mnch to promote: straw, or shavings of doiil wood, will 
- answer the pnrpOse, and it is only necessnry in doing them 
to equally diffuse the lire, so that the timber be cliarred all 
over its surface in an e'jnal degree. CBTcmuat a]»al)e inken 
that the smaller kiuds of timber be not toomncli burned by 
tbe &te, so as to destroy theii required strcagth, which may 
be the ease, by doing it with too little attention, 'lliis may 
bo completely prcrented by tbe sUgbtEst care, aud particu- 
larly if the wood has been previously covered with a sola- 
tion of nitre, as iii this cose the fire will, on its Urst impnlse, 
mn OTer the whole surface, and leave it snffioiently bnnied 
for tlie purpose. When the charring is completed, tbe sur- 
laoe should be brushed, to free it of the dust and suot which 
it has oollecled in burning ; aller whicii it is in a state to re- 
ceive the [laiuting. The composition for this paint, if it may 
be so called, is prepared as follows, viz.— to four pouiHls at ' 
snlpfaate of iron is added two gallons of boiling (vatt>r, stir- 
ring; the crystals of iron with a spatula, till tfaey are com- 
pletely dissolved in the water. Afler which I pat it in bottles, 
well corked op, and in a day or two it will be in a stale for 
mc Tbe painting isbest done by'a large flat hog's-bair brush, 
pouring out a small qnanlity of the solution at a time into 
Bome portable machine, and brushing it over the charred sur- 
face of the wood. Unce covering is sufficient, and the only 
care required is in well and completely spreading it all over the 
Burfaues. The expence is by no meanx considerable, as It 
iaasccrtatned that two gallons of the 8<rinlion will paint d|^ 
wards of ddU feet supeificial of suriace, and the expence of 
lour pounds of si^lphale of iron is one shilling and fourpenoe - 
only ; and a man, at alt dexlerons with (he brush, may cover 
the above quantity in two hoars; and hence the expence wilt 
not, nmounf to more Ihan a fraclign per loot nnperfici^. 
Wjfaeu large qnnetilies of wood are intended ta be palntpd 
with the solution, it may be desirable lo prepare it in ade- 
quate quantities; this may be done by apportioning the in- 
(ledientsaocurdingly, - - 
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S77. GUu» MaJtinff. 

Accident is said to hsve disoovered th« oonstili^ 
ent parts of glass. Some merchants, willi a freight 
of soda, cast anchor atthemontii of the rirer Belbs, 
in Phenicia, and were dressing their dinner on the 
sand, nsine large lamps of the soda as sapports for 
their ketUea. The fire melting the soda, and the 
siiiceons earth together ; exhibited glast. A tnann- 
factnre was instantly established, and to this place it 
was for a long time conGned. 

Oiwi was made in gre&tpetfeclioD among the andents j 
■■ drinking glassea, prum*. and coloared glaasei of vufons 
kindB. It wfts known to the RomanB, bnt was b; no meant 
Mmtnon amoDg them, for Nero paid £00,000 fbr two gina 
«opi. Glass was Srat ased (br window* in tiie third oentary. 

Olaai ii a solid, traoipareiit, brittle snbitaooe, produced by 
melting togetlier sand. Bint, and alkaline salts. There are 
other Ratine matlCTs emplojed in the mannfaclory of glass, as 
pacsmw or rotheHa, wbicb is prepared from glusWurf or 
taliolt iU/t, an indigenous plant, bnt which is chiefly imported 
< from Spain, where it is cnt down in the anmmer, dried In the 
sun, and bnrned in heaps, when the uhes fall into a pit, 
where tlie; concrete into a hard mass. A similar salt fs ob- 
tained fkrom the ashes (Jirlp) of the common sea-wrack. The 
sand Used in tho mannfactare of glass is fhund at L;nn in 
Norfolk, and Maidstone in Kent. 

The following are the processes employed in 
making glass. ' 

1. Fritting. The various materials are carefully 
washed, and after extracting all the imparities, are 
conveyed to the furnace in pots made of toltacco- 
pipe clay. The produce of tbis process is called the 
jnt, which is- again melted in large pots or cmoi- 
bles, till the whole mass becomes beaatifnlly clear, 
and the dross rises to the top 

Si Blowing is the next process, which in round 
glass, as phials, drinking-glasses, 8cc. is thns per- 
formed. 

The workmen dip the end of hHV iron pipes, red hot, into 
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tfae liquid gUu, then roll it OD a poliabed iroa pUte to g^ve it 
u) extern^ CTen surface ; they next blow down the iron pipe 
till iteulnr|;e«tbemptii),'Rk«& Madder, aad.ifBeeeuiT;, roll 
it again ob the iron plats, and prooeod to form it into a g\o- 
bQhir, et ttay other ihape requited. The glau is then Iruis- 
ferred from the blowing: pipe, by dipping the end of another 
Iron rod into the liqaid gtosn, whicli adheres to the heated 
rod, and with -wliichUioworkoiamticks it to Ihe bottom of the 
vessel; then with a pair of pinoen, wetted with water, he 
touohea tfie neok, which immediately craclu, and on beinc 
dighlly stmek separates at the end of the blowing pipe, and 
becomes attached to the iron rod. The Teuel is next carried 
np to the mouth of the furnace to be heated and softened, that 
the operator may finishit. If the vessel require a handle, the 
operator forms it separately, and nnites it while melting-hot, 
forming it with pincers to tlie requisite shape and pattern. 

3. Anntaling is tlie remaving of the glass after it 
has been blown, or oast, into a furnace, whose heat 
ia not safficiently intesEe to melt it; and gradaally 
withdrawing the article from the hottest to a cooler 
part of tbe annealing chamber, till it is cold enough 
to be taken oot for use, 

4. Colowrijtff. The difierent coloured glasses owe 
their tmU to the different metallic oxydes, mixed 
with the materials, while in a state of fusion. 

' She glass is formed b j the oxyde of cobalt ; 

Green by tbe oxyde of iron or copper ; 

Fio&r by the oxyde of manganese i 

Redhj a mixture of theoxydes of copper and iron; 

FuraU by the oxyde of gold ; 

WhtU by the oxyde of arsenic and rinc ; * 

YtUotB by the oxyde of silrer and by comhnstible bodies. 

And Bhek from a mixture oT oxyde of manganese, cobalt, 
and iron. 

In this manner ia made those elegant paiiet, which so fail4i- 
fiilly imitate, and not nnrreijuently e»ce1, in brillianoe, their 
originds, the gems of antiquity^ The glass, however, for this 
purpose, is prepared in a peculiar manner, and requires great 
nicety. It combines purity and durability. Opaqitt glass, is 
made by the addition of the oxyde of tin and produces tiist 
beautiful iroitatiou of enamel which is so much adlAired. 
Dials for watches and clocks are made in thia manner, and 
are mann&ctnred exclnaively at the Falcon Glass-House, 
SorryMdeorBlackfiiMs bridge. 
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&.Ctttling orornamenting is effected by a machioe, 
in which th«r« is a lar^ wheel lamed by a wincb. 
The band of this wfaool pastes round a polley ob 
Uie axle of a vfaeel or cotter, which it tarne with 
great velocity. 

Beneath the oatter a cistern is placed, and abore it a 
small cask coAtaiaing wnter, tho cock uf which is »o placed 
as to drop v^ry slowly od the circata fere nee of the cotter. 
The opereioT, aher dressing the edge of ilie cutler with emery 

Ksle, applies successively the parts of the gloss wbicli are tu 
cut, and dcxlcrouslj mOTes it as the parts are sufficiently 
gronnd away. 

278. The principal sorts of glass are, 1. Crovm 
glass. The best window-glass is made of white 
sand, parified barilla, sall-petre, borax, and arsenic, 
melted together^ end if the glass assame a yellow- 
ish hue, Ihe defect is removed by adding a salEcient 
quantity of manganese 

379. Newcastle glass, generally nsod in finglaod, 
is of an ash colour, frequently speckled, streaked, 
and blemished. It is made from white sand un- 
pnrifled barilla, common salt, arsenic, and man- 
ganese. 

3@0. The bottle or greeK glass, usually made of 
common sand, lime, and some clay fused with an 
impure alkali, is very hard, and resists the corrosive 
action of all liquids much better than flint glass : — 
the green colimr is owing to the iron -■—it is well 
adapted for chemical vessels. 

281. Fiittt glass, the most fusible of any, is used 
for bottles, utensils intended to be cnt and polished, 
and for various omameotal purposes. The best 
kind is composed of whit« siliceous sand, pearl-ash, 
red oxyde of lead, nitrate of potash, and the black 
oxyde of manganese. 

282. Plate glass, so called from its being cast in 
phites or large sheets, is the most valaable, and ia' 
employed for mirrors and the windowa of cairiagea. 
It is composed of white sand cLealised with purified 



C.Google 



p^arl 9»bet and tracax. Bat Ao«ld ttie Aeiil ■ppawr 
jellow, it is restored to its peHncid tnunparftnof bf 
t^ addition (ia «qaiii pMpoiiMiu) tof • amsll aaao- 
fttyofmaBganeseaad anenio. Itis cartm K'Urg* 
horiswBtsI table, and aU escre8f^eooi«SBi]eHed««tD]r 
ptmag s )at^ rriler over tiie met^. T« poUflb the 
gboa it is laid on a lai^ hocizoBtal table of fra*- 
•tone peHectiy uAooth : and then a sntidler pieM af 
glass fastened to a plank ef wood, is passed over the 
other till it has received its due degree of poUsh. 
Bat to facilitate tbis prooera, mter and sand aae 
used asin the polishiDgofmart>le;andlB«tlj, Triptdi 
atone, smalt, and emery, to give it lastre. 



SECTION U. 

lUnjrACIURB VT P01TBKI. 

aSi- Pottery is the art of making vessels from 
eartbi and it is of the reiuotest antiqaity. In the 
earlier ages of &e world, almost all domestic ntoip 
sib, were of pottery, which may hence be feirly •»> 
ppaed &» oldest of mechanical inveatitna. Tat 
Seriptores first mention the practice of tbis art. Tba 
ntmercms remains of Greek and Etrasoan vases prora 
that these nations were celebrated for their skill in 
poUery. The Greek vases in Sir William Hanil- 
Iod'b ctJlectiou, deposited in the British Moaaam, 
ore ornamented with truly ele^ot paintings, md 
iheir forms are eqnally simple and beantifal. 

284. Porcelain (from the Portngueae word, fiarce- 
\esia, a cap) the most perfect speoias of earthenware, 
'is distinguished tron the inferior kinds of pottery 
which are opaqne, and of varioas colonrBi by its be- 
ing white and semi'tranaparent. f.orope has be^ 
QKoelled by oriental nations, in the art of -I'^itij 
VOJL. M. M 
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'p6rcela{n, for ttie first seen in Earope was brdii|lit 
iFom rJu)aD and China. 

The Chinese pomAsati is compoied of two ingre- 
'dients ;'L pe-tant'Se, H hard stone which is oarefnlly 
^rottod to a powder ; and 2, ka-o-lin, a white earthy 
substance, wtiioh is intiniately mixed with the granoa 
stone. These two materials, however, are consi- 
dered the same ; the fiu-mer' only being worited into 
a clay with water after it is ground. 

The wtiiteaesB, tranapareitcy, and elej^anoe of thii poUerf, 
did Jiot bi\ to excite the admiration and industry of Euro- 
peans. The first prodace of this excellent spirit of emolatioa 
appeared in Saxony, then in France, and afterwards in Eng- 
Iand,Gennaay, and ltal^;b«t all these were different from the 
Japanese, and each had a peculiar oharaclerorilsowa. Be- 
sides the manufactory ofSaxonj, which has been long esta- 
blished, porcelain is made at Vienna, at Frankendal, and 
lately in the neighbourhood of Berlin. In France, the Srrres 
porcelain holds the most distiagBished rank. Itkly ^so has 
its porcelains, the best of which are those of Naples and Flo- 

365. The potteries of England have made rapid ad- 
vances towards perfection, llie chief eatablishm^ts 
are in StaSbrdshire, at Derby, Worcester, and Coal- 
port, in Shropshire. 

The Stalfbrdshire potteries hay? long been celebrated fi>r 
their 6artbenwares, and lome of the principal proprietors 
,ba;>'e directed their attention to the DUDulactnTe of porce- 
lain. Which has attained a high degree of excellence. The 
earthenW&rca formerly maDufactured here were coarse, the 
finest sort was an imperfectly irhltA w&re, very slighUy om«- 
mented with blue, and glazed by throwing into theoren while 
tl^ wjire w^ firing, aqoaotity ofcomiBon salt; ibesaJt was 
converted into v^mnrs, and applied to the surface uf the Tes- 
sets, formed the glazing. The colnur of the body of this kind 
of ware is said to have received considerable improvcmeBt 
from the following iacldent: 

Mr. Astbury, a.Staffordshtre patter, travelling to LoodiMti 
perceiving something amiss with uneof his horses' ejes, a boat* 
ler at^unstitble offered to care the animal, andfoilfaat pur- 
pose pat a common black flint stone into the 6re. When 
takeDMt, it was observed lobe of a fine white; the potter im- 
meiliately conceived the idea of improving his .ware^ bg add 
ing this material to the whitest clay he could obUin. H* 



aentliMiu «qiAiltiit7«rtkfl flint atoBM,<»ibfBixi«gtl»e» 
witb tnbKcco-pipe clsj prodnced a vbite stOne ware saperior 
to anj that bad been made before. The otfaei potten follow- 
«d fill example. 

386. In the year 1763, Wedgwood invented a 
^peoies of^earthenwarefor the table, quite new in iU 
appearance, and covered with a rich and brilliant 
' gla2e. To this new manufacture her late Majesty 
gave her patronage, commaniliDg it to be called 
Queen's Ware, and honouring the inventor by ap- 

Jointing him her Majesty's potter. Hence may bs 
ated a new sera in this interesting and important 
manufacture. Wedgwood's wareevinces cousident- 
ble taste in the elegance of his antique models, and 
in the excell^oe of their execution. ' 

287. Spodb'b Ware. But great improTemenli 
liave been made in the art of pottery since "Wpig- 
wood's time. Blue-printed (or bide and white) ware, 
in imitation of the oriental cfama, or porcelain, has 
been introduced with great success ju various mana- 
factories, but particularly in that of Josiah Spode, 
at Stoke upon Trent, in Stafford sfaire. 

The potteries in this count; are not leis than one hondred 
In nomber; employiDg more than ten thoaMud person^; ami 
theannaal >atue of goods mBunfactiired there, ma; be erti- 
mated,intheiiioBt£outishii]gtiBieB,BtHgbtliundred thouoand 
pouadi sterling. . . - 

A canal farnighes the maoufftctureTi with the mean* af 
water-carriage to every principal aea'port in Ihs IdngdAM; 
greatl; facilitating the exportatioii of tlie roasufactar^ arti- 
cle, and the importation of the raw material. 

The nDtoberof periTons emplnyed in Mr. Spo<)e'i estabHab- 
meat omaunti to more than seven hundred, and tbelatcit 41a- 
coveries in macbiner; are appHnl to Ibe advunceMeDt of the 
art. We sli all now proceed 1o describe the general proceBsei 
gunned at Mr, Spode's manufactory, and which may be 
elaiaedltes ; preparations of the ratv material, moulding and 
turning, firing, prinling, glazing, and painting. 

S88. Preparation of the raw materud, Apowerftil 
steam-engine performs many of the processes hi- 
therto carried on by manual fabonr. 'ihe bodies of 
n3 
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•am^tmnrnvB m» amapmei of KmI Aint wai West 
•m 'KoptSta "mBj . 

The flint is calciDedihkniu, ainuUr to thoaein wliicfa lioH 
U barnt ; it is tlieo broken into small pieces, by rcTolviaf 
iliUBMBn,putiianMti<nb9tbc«t«kD>-«Bgia«; theM pieoeaare 
ItiW o<Hi««je«l into 1b« pima, t* he grwiiid wilh wstn aMed. 
Tbe pans are paved vitb slone, io U>e ccatre.Ibeieiivn Ofi- 
ligbt shaft, from which several transvene arms branch out. 
lating ToiybeaTj stones placed between them ; lliese stones are 
:no««dhoriioDtall]r,b; fbcsteam-eagine, and grind ttie flhits, 
Wtlil'Ciei'brm niUi the water a oMaM-4ike liquid. Thnaiiet 
off into Uie irMb-lab, wttsre tbe ooarser pvtiolea are heiie ae- 
parated from the flue, the latterruns off in to reservoirs, and the 
Anneris carried back to the grindingpay. When the grouDd- 
4Uflt>fawMtledlerme,iliaf:onTe;ed&oiii the reservoir bj a 
.pKmpulwkMl ■!■• bj tbe flt«MB-eiigiB«. 

Tbe process of prepwing Ibe «lay, aai mixing it 
. with tfae fl»t ii thisv— The day is drawn Dp into the 
i^er ofaflMber of tiie slip-beaBe, aad lliere 'throm 
iais anirui l)«x,*iiivhich moves a shaft, with kaives 
ixod in it, to cat ^e lampB into smaH pieces. 

the c^ay is now laid in a cistem with a proper qnantilj of 
, -mler, where it floAem, and is then pat into the plaitglng-tgh; 
In this tab the walsr aad ctej' are atincd until Ihe^ becove 
thoroughly mixed. TheUquid is now drawn off into anolhrr 
aisteni, frem whirii rt paaios thiouf^ a silk siere into a ttird 
eistOTB, then into a fourth, throng silk sieves still finer, the 
groaad Mnt and oAer ingredients Br« now broog^bt and mix- 
•ed tc^ther;*nd Iho whole paaoes Uirou^ sieves ofagrealBr 
degree of finenesses, into a fifth cistern : in this is a pomp 
that Ihrowa it into a troagh fbr conveyii^ it to tbe drying 

lliese varioKB operations are worked by the ateuD- 
*ag^ae, and there are fourteen sieves in mation at 
«mt time. After the day has been dried, it is taken 
'fron tbe kiln end hiid together in lar^ heaps, aoit 
beirire it is worked into tbe vessels for which it Is 
destined, the air-bnbblea are disengaged from it. 

This is donebj anaeUae twined \sf tbe ileam-eBglm ; tbe 
laachine i* an iron box shaped like an inverted ooae, witt an 
vprlglit shaft in its cenb«, to which are affixed knives to cat 
tteetarwUefaiannt iat« the box, b; Iheir rotatorjr motioB ; 
•iril,al the suae ttine,su arranged, at to force it dowowards to 



» ((IDAK KpQttniv kt the. bottoni, it woaipM tfaaoujn (bw-i* • 
imcienll; oouvkkmI Btkta (be the waikmen, aadu Iben wt 
inta luHe pieoe&or » cc»|veaieBt idw to bo difutiihutett io tba 
■unutAGtM?. Nevtbeatui»«i)^aeueffwkr^iwa&>it]MM 
bnnchea of tbe lmd« wUob Nqoire l4e ud of ina«binenr; a|i4 
in thUhailding;, tiiere ftr««igbttbH»wiDg wheels, and tweBlj* 
fiv« toniiiift iKtIwB. UnderiMalb ifaew sho^ au dfyio^ 
haoHc^ heated by stftuR, in wlii«ii tlu ware ii dn«d< pr^ft- 
oailf ttv ita gMng to the ovea to ha fired ; Above tha w«rlb< 
■bc^ M B MDfle room capable of Iwldiog; twa hniutreti work- 

28&I .MsMOfwiyaiMf 7Wntnj«> Tw-cnps, saoevra, b»> 
^ns, jngs, and such like ressels, leceire their firit 
sbape from the hands of the thruwer. He sit3 oa a atqqt 
wi& a fist oircvdiir wooden i^eet bofw« hiw, lumiig 
harisoBlaHy ob « pivot. 

This wheel it set in motion by the steam^nghie, an^ he 
<nn iocmHor diminish its Telocity as ihaEeiioocaNOD. Uj^on 
the centre oftha wheel the operator dintwe a lump of olay, of 
tbe repaired sise, uM forma it IdIq aJWwl ai^ sbap* wiUi tb« 
ntniMthdlitp: MtstbeacntfroKthevbtelhya-wira, tmA 
t»ken tob« dried that it aay. B««|pim suffieient bwdun^trt 
fit it for the next operation, 

By taming;, tbe BnpciAoons parti of the clay ate taken ofT, 
so as to reader the artlelr perrecttj smoofli, and to givo it tte 
exact shape. ThetaUiM cm which the vcsmIs ■re^tOined, UB 
notion by the Bleun-en^ue, and regulated as togpeed 
'tarter hmiMtr. Tbe piiacipfa of twin M ig aitlicBWre 
!• «e^ similar to^ that evpl^ed ia woo^tvnlo^ 

Tbe vessels leqairing tiaadles and si^outs, ai« 
taken to ibe bsaciling rosn^ awl iU»s« wluch 4a net 
won* this appemt^e, «fter ^vtng attaiacd ikt nh 
qniaite haraDess, are sent to the oven to be b^etf. 

The handles are made on amwUdof pbutorof PaBS, Wli 
fliMd to tb« T«uett(itk ft liqaid mMctaire of tbe woe iwaJtMial 
astht TeM«l>tHlf- 

For the forinatkm oS vaiioas wrti«l«< Mm a taa. 
tAKdinslLpott^HM, manld^wv^e of [ilasAtr of Pa- 
lis ve, necflfUMtfj. XJie modeliler fonos tine shape oC 
tlie ioteodad vessel ontof a soUd lump of clay, vbich 
after r«oeiviag his ^lishtpg taiMhesi is btiaded to tkQ 
j)«tKiB wbq lukai the piaster mwLd Jrom it. 
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MiUia and di^ei Kre m&de fTom mooldBofthh kfnd, npoir' 
vHcti tiie operator Uj3 a piece of cIay«rtheleiig:tb,lRV«dtli, 
•ad thioknMfre<iuired; the mould and clsj are then piseed 
— in » wbeel tnniiBghnrizontallj on a pivot, and the opBralor 
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tncether are then carried rato a ato»e moderately heated, 
wEere it remains until salScientty dried to separate. Tlie plate* 
or duih. ia then cut even st the nlges, and in other retpestt 
SoiRhed : before they are baked the dishes ore Uid flat npon 
pluter or atone flags that are quite level, in order that Ihey 
Bi» remain strai^t DD til they go to the oven to be fired, 

Tateens, veKetable diBliea,and snch tuticlea are ala« nude 
in moalds, but require more time and care, being less simple 
in their form. 

Figures, flowers, and foliage in bas-relief, are also formed 
separately in moulds, and afterward! affixed to the Tenel 
with diluted clay. 

290. Firing. When the ware ia ready for firing, it 
is placed in clay oases called saggars, viiich vary in 
tize and shape according to the articles placed in 
theia> The saggars are put into an oven, shaped 
like a bee-hive, with an opening at the top ; there is 
also an openiog at the side to admit tb« saggars, bat 
this is closed before the fire is apfdied. 

Eaoli saggar is lated to the other by a rail ofairft ii«-ctay. 
This secures the veaselR contained in tkem btna ivat, lb» 
fumes of the fires, and from the effects of the air when Aa 
. oven Is cooling. The fires which heat the oven am |daced 
round it in prefer receptadei, which commtuilCBte with 41m' 
iaterloc of the oven, by fiues, heaUng every part eritnU)k 
This first firing gives a nigber degree of heat, and is contuitt-. 
ed much longer than any successive firing; when once fired, 
flie article is called biscuit-ware. 

Tie cream-colonred; or qneenVware, ia now carried to the 
dipping-house toreaeiving its glazing; Uiat which is to bo 
pnnted bine is taken. to the printfag-hcHue. 

291. Printing. The design is previously engravea 
on a copper-glate, and laid on a stone to warm. Ilie 
oolonr (which has oxyde of cobalt for its basis) ia 
mixed witha^reparaticmof oils, to fetch oat die im- 
prasaion. This mixtwre is smeared over the ■terftw 



of the plate, and again cUwied off, IeaviBgtheliq|^ 
ID tbsMtgrHTia^ only. , . . 

The paper used totakeofffheimpreMion ismadeexpreMlj. 
f9r Ibii purpose ; it is damped, laid on the copper-pUte, aad 
IMHied between two iron-rollers, OB inordinary copper'jdats' 
IRiirlin^. The denizn being transferred to the paner, is litid 
■mntediRtelj upon the ware, being robbed on with a flumel. 
After reataimng a short time the ware la put into a tub of 
water, and the paper is separated fromitwitbai|>otige, leaT- 
in^ the design in the most perfect state. The ware is then 
dried, and taken to the oven to be boined ; doriag this ope- 
ntian, the oil which has been mixed with the colonr in the 
printiDg' is (kstrojed, and the oxjde of cobalt more fiiml; at- 
tached to the ware : H is then gtaaed. 

^293. Glazing. The glazers differ is their composi- 
tion in all manafactories, most ho vever have osyde of 
lead for their basis. The iagredients being mixed 
irit|i water, and well gronnd, the glaze is ready for 
nse, in which the vessds are dipped. On drying, 
which takes place instantly, the water contained in 
tibe glaze being absorbed by the porosity of the ves- 
sel, it is covered with a fine white powder of a regn- 
lar thickness, this, when fired, becomes vitreous, .or 
assames a glass-like appearance, (md from its trans-, 
parency, ttie blae pattern imdemeath is rendered 
perfecny visible. 

In the last filing, espenal care Eg taken to keep one piece 
from touching the gther, or the whole would fuse into one 
nnited masi. Great attention is also retiaisite in the Mtt%, 
not to ^ve too mnch or too little heat, either extreme b^^ 
Injorion*; the fireman in ihis, as in the other firing, draws oat 
.trial pieces from the ono, witii an in>n rod, to ascertain the 
{ntpper degree of heat. 

203. Paiating, The pieces of porcelain or earthen- 
Yare to be enamelled and enriched by gilding are, 
after the first firing, dipped in a soitable glaze, and 
again sabmitted to 1^ fire. They are then delivered 
to tile painter or enameller. Tne colonrs nsed in 
epMi cl painting are composed of metallic calxes, and 
finxet' saitable to eadi ctdonr, separately and con- 
jfflDtl;, uid of soch a nature aa to fase diem anffici- 
K 4 
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tmAf ivr tb* ^BlDg on vUch. tk«; kq laid. Gold 
ka> olao iU flux, and is laid on as tlio otbcr eoliKm 
ar*. 

When the painfinf ii conpleled, the ware li pls««d fa ■ 
fttmaoelmto aise, anddiffermt incoiutraetloiiiniBtiiatlw- 
fcre noticed. Care h bere meeuaiy in tbe arraageaiieMtf 
tberenels, and great nieet; is reqa!^ in tb« decree and tt* 
contiimatlon of t&e heat, wbloh u not to iOtCMW aa hi Ov 
fbnner liliifa. The ooloon, after thla flring, pnl on a rijitdng 
•ppeannce, birt the roM ha* an opaqae jeUoir eaat, aad la 
bnrnlahed witti a blood atone to give it tbedeakcdbriOlaMT. 

Oht. The-ptrocDMca already detailed fenbe mamdMtan of 
eaMbenware, ate ap|riiaable, in nearly every oa«e, to that of 
porcelain. Tlie composifisB of the bodies and glaoee ll, <X 
COMIM, ^flerentj Mid nudi greater care- is necnMiy in mery 
proceii, than ia bestowed apon eartlienware in general. 

29i. Delft Wfirt, so called beeaote first nude 
kt Ddft, in Ktdland, ia a kind of pottery of baked 
eacth, covered «itb a white glazing, which gives' it 
the ^ipearance of porcelain. 

TlMhaaii of tfria pottery isclay mixed with a cratain quan- 
tity of >u>d ; tba teasels are aligbtly baked, so that they resist 
a sndden application of beat ; and they are, last^, corered 
wttbanenmnelarBtaae, wUebiseompesedofGomiBeD laH, 
aMrfgRNBBdl««, and tiieeity4e»*C lead and tia. 'Ilwlattn' 
gi«et » wbite opaqoe ooioai to tbe mass. The fnmace and 
ooionra used for painting this ware, are tbe same ai thoae 
which have been noticed as employed for porcelain. 



CHAPTER IX. 

TBB HAHVPAOTOBB 09 CLOTHS, fiu. 

SECTION r. 

WOOLLBM ClATHS, 

396. TbeWeoUeBHanQ&GtareindQdMthtMT*- 
nk iwiiaiiiitiin into whioh wool ia wceoght, wnou 
bpoad clotba, kefssymwes, b«iao» twge^ ta — M, 
says, itsfii^ finx», itockings, cnps, rtgs, flee. Clolki 
are «ov«b> in a loontr ai v«U aa liaepDa*. droggotat 
«ei^i, camblets, &c. 



t; 



)c>yl. 



- The vvHt otattfK tptiiiBd to »-wmh, ar time «rwK>Uni 
tI|HnMl4> ^tervftren ; «l ivbieb wHset luJM tka WMTp, >■»««• 
tended lofitadiiifdl j, or from one Mid ef- tfaa piMw Ik illM 
ottwMFt the rf«t, oidM tha woof; ate diipoMd aoffw tbe ant, 
<K4wtoMifitiwi^eiftiB|HCM. flMgootoafa of ehdh A»tt 
Bcada <w iHWy c»reMMl» M e s . Itshoaldbe veUwroHgkt «» 
the iQon. tit b« eTei7 vhere eqiwit; da*e and navpMt Th* 
wel must not be fiMr and b^ttn s^ one end tku anatiwr. 
Tib Urt ab«ald be siiffioieiill]! tbmpg, and of tko bmm lemf^ 
aiUieili^. Pnr cwtraaolotb, (be; di<M|ddMiui*t ofeeacw 
T9<d axA QOW li^ frmn 8«od&nd ;' tta fine oloth, of Vigosia, 
V AUww wool (taken from tbe tanw,) from 8oaA Attetioa. 
The ciotb must bo cleared orknoU and olber impei&otiaiu ; 
^GOBFed villi foUer'a earth, Aon failed with white (otip, and 
wailied in wataf. Tbe hair, or nap, mtutbe «cH rawed, or 
drann oat with the teazle, nnii shorn close, without la3>ingtiM 
tiue^d (i^e; it nnit be woH dyed, and not itretobcd, ftarthet 
4iM ia BeoMaaiy to bring it to tbe jnat Im^th and btead&t 
and AnaUj, it nuat be prnperiy paeaaed. 

S96. In Gloacestershire, the different processef 
in the manafactare of cloth, are these; 

I. SMwing. When the woo) has been taken o«|t ef>tb* 
packs, it is scoured Id a liquor eompotedof three parte of wa- 
ter and one of ttrine, la iriiichaoapi* added; it ia then dntin> 
ed, washed ina ranniag atreaoi, and dried. 

3. JtMtuig tmd Piekiiig. It if beaten with rada eti bnitMw 
of wood, or on ropes, to dear it of the daat and GIth. AMer 
" ~ "- g it ia Well pick«d, to clear tbe iflh that baa eaeaped 



Mtimiti 
leroda. 



. OiKagMd SkrOtHmg. When the elolb bu been oHed 
with tbeoll ofolivea, which is the beat fbr this parpuM, it is 
carried to tbe (cribbliDg-mill. Iliia ml)I oonsistt of a Rjstem 
of cjluiders coaled with caaraeeards.on the mrlitce of which 
t)w wool beiog regdai ly t randiarred, eomea oat in <«e tmifem 
lajer. 

4. Cttrding aad Spinmng. It ia now brongfat to tbe oardlne 
machine, which ia hke ibe ■crthbliof machine, hot composed 
of finer cards, to tbe laat eybnder of cards a Roted wooden 
cjlinder ia adapted, ta acrajie off the wool in tbio rolls. Tb^ 
wool is span for woof by B ■aehine eadled a Jack, consisling 
of frwu aiaty to eighty spiDdles, worked by one persoD ; tfac 
warp ia alooped, or spun by a maobine called a Kilty, colw' 
twining ihuD tixtj to eigh^ atrindlaworkad bf one penmn, 
and afterwanla drena Soer by anather twi-hin.. i^trmed « 
-Jenny, oontuniog from eighty to an (inndrfd, ipiadles, also 
woritedby one perfon; tbeyamia then reeled for the weaver. 
MS 
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i6.AMv> WlM»iraf9e(l,tt&itUftMdi*llhilMtMidD*f 
rimdsof pwhrnent; MidwbandTjiitU^ren to theweaT«r, 
liitodbUloom. 

„ mg i» perfomed b. 

wOTkAd by one peiMM. TIk spring Iknmi the si 
wmA* And forwards, uid tli« weaTer strikei 11m Gnuiw, in 
wbicli is futened the comb or reed, betwrnn whose teeth tli» 
threads of Ifae w»Tp src passed, repeatiDg the stroke u ofleB 
as' is necessarjr ; cloths ia general only require two or fliree 
strokex. bnt lonie reqaire more. The weaver having- etmtl* 
naed his work till the whole warp is filled wiUi woof, Aechith 
is finished ; when it ii tskea off tha lootk, b; uDtolling it from 
the beam. 

' ''■ Sigging. When the oloth i* Ukca eat of the loom It is 
rigged, or washed in tbestook.a solntioQ ofpig'sdu^, orine, 
and water. ' 

S. SurUif. The oloth is now dried and boHed ; that is, 
the straw, knots, threads, and other filtii are picked ont witii 
ft picker, (small iron nippera) : this occasions a considerable 
nuiiber of apertures, which are all closed b; the next pr»- 
eess. 

0. Milling. The cloth is now milled, or scoured with sosp 
tin it acquires a proper censisteiicf , it is passed again throogn 
the stock to clear it of the soap. 

10. RowtJig or Drtmng. In Glonceatershire the teasle Is 
used, in this proceis, by a niacbine called a Gig^nill, wldch 
mooUMst^ cloth and raises the nap; bat in some place* It 
is atib d<me by tJw hand. 

11. Slimrivg is performed by a machine, l^e shesrman 
passeait over the cloth sometimes more Aan once ; ereofife 



12. Diftimg. See the next Section. 

13. Stnamitig. After beiogdyed, tlie oloth is washed ia 
innliig water. Black, blue, and green cloths arc often sbearei 
again, after they are taken off the tenters, but not icarlelsiKt 
while, as those eoleurs are apt to soil in the operatieQ, ' The 
Aeftnnan now bangs it on the tenters ; where it is streteh- 
ed in length and breadth to smooth it, and briug it to its dt 

I, vitkont straining it too much. It is now brushed 



the wv (^ tiie hair, while moist on the tenter. 

14. Pntmg, When qoite dry, the doth is taken from the 
tenter and browed with a machine called a brasher', to 
finish Ike laying of the n^. It is then folded aadlaidnDder 



• FiDc doths are twrer brvriud. 
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■* pHH, to wkeJt^fMifcetlT uioolliUdAeB, asAtfightita 

Hieofaief clotbiiig coaDtriea in'£agland, are GlonKUwr- 
■hire for Lladcs, icarlefi, uid keraeymerelj WiHsbire for 
blnea, medleji, and mixtDKifor bome MUe i and York^re-Car 
ookrae ckttb*, Sox exportation. ■, 

297. Calamanco. This ia a woollen stuff, mana- 
factared in England and Flanders. It has a fine 
gloss, and is checkered in the warp, whence the 
checks appear only on the right side. Some calo- 
inancoes are quite piain, others have broad stripes^ 
some narrow stripes, and others are watered. 

The Manufactrtre of Silt. 

S98. So great is the importance of silk in a com- 
ntercia] view, that in most of the eastern countries 
of the world a close attention is paid to the growth 
and cHltivation of the Insects by which it is pro- 
daced. > 

Each moth lays about two haudred unnll itraw-ecdouied 
mpL As soon us Ibe worms are hatched, tbe^ aie fed wilk 
tBotenrierest leaves of the Dial berry-tree, or with tfaete leave* 
chopped very fine; and when tbey have attaived.sofficiest 
Strength, they are removed into wicker basketa, ox plaoad 
npon ahelvea made of wicker-work. Here Uiey are fed for 
about tbirt; da] B, noti! they are foil grown, when Ihej are 
fnmiibed with little bashes of heatb or broem. On IhesCllte; 
•pin the oests in which they are aViout to cbuige into crjixa- 
lids. These nests have the fcneifal name ofcoccoons. aad 
consist of somewhat oval-Rhsped balls of silk, ofmarij^cM co- 



lour. The exterior of Ihe coccoon ia composed of a rMfh 
cotton-like lubatance, called floss. Within this is the wead 
which is more distinct and even, and appears uranged in a 
veij irregniar manner, winding oS' first from one side of the 
coccoon, and then tVom the other. Preyionsly to the eilk be- 
ing wennd from the eoccoous, they are baked for about an 
hoar to kill the crj'sa]ids they oonlain. When the silk is tn 
be wonnd c^, the coccoons are pat inlo small ooppera or bi- 
sons of water, each placed o^er a small Bre, The ends orthe- 
threads are found by brnBhing the coccoons gently itith a 
whisk made for the purpose ; and so fine are these Ihreadij^ 
that eight or ten of them are generallv foiled off into one. In 
winding them, they are each passed tbrough a hole ii) an hqr 
N 6 
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Mid Ht tha c49 

TenU them fivm fieingenttuigled. 

399- Ttie coltnre of gilk vas anciently confined to 
China. Britain, however, possesses some advaa- 
tages over wanner oonntries for r^aing »ilk, altboi^b 
this article is generally imported frun tlie latter. 
The manafactare of gilk is carried on to a great 
extent at Derby ; the namber of hands to which it 
affords employment, being upwards of one tboasantL 
ucluding children and wonea. The original mil( 
called the siUt-mil), by way of distiDotioa, is the first 
and largest of its kind in England, aod stands apon 
an island in the nstx Derwent. The introdnctioa of 
tttis manniactnre into England, was attended witJi 
snne circumatances of an interesting nature, and of 
which we shall give the reader a brief account. 

The Italians were long in exclusive possession of this art. 
About the year 1715, John Lombe formed a rcsotntionof vi' 
■itiog Italy, to procure drawingii or models of tbe macbiaerj 
aeceuMjGvrtbe undcrtakios ; but uadmiwion to tbeltatiku 
•ilk works was prohibited, he could only obtain anccM by 
■Hmapting two of tbe workmen. Through tlieir as«i»ia»ea bic 
iHpected tbe BMcUnery in private ; and whatever parU. ha 
oMalned * koowledse cS donog these visits, he recorded «■ 
p*per, before be slept. By peraeveramw in tbli mode «f e«fr 
<hact, be made hooietf sMpaf nted with the whole ; sad bad 
jnst oompleted hii pbn, when his intntiim was diseoveredi 
^id his lifc being in extreme hazard, be &cd with preeipitai- 
liM, and took refuge on thip-bMird, acoempsBied by tbe tK9 
ftaliana who bvotired his scheme ; they all Imtded io EngtiMHl 
^Mtot the y*w 1717. Lombe then erected his miUs at Derbyi 
■■d Ae IWIowiei: it a brief aeoouBt of these mills. 

800. The extensive fabric, which contnns the ma- 
chinery, stands upon piles of oak, doubly planked, 
8Bd covered with stooe-work, on which are turned 
18 itone arches, that sustain the walls. Its lengtit is 
llOfeet; its breadth thirty-nine; and its height fifty- 
jlve feet six inches. It contains five stones besides 
the under wwrks, and is lighted by 468 windows. 



aSd-liuviAed with manj tboosand iwifU and i^illc*, ud 
fuigiRM for working tbon. In the two lower roomB arc tlie 
npitauas >'>d ^"■■t idUI*, whicii mj« all of a oitchIhi; forni, 
returned b; upright ihsfu, pauiiig' Uirougb Uieir oeutrea, and 
eomnuiDicating witb »baH* from ibe water wheel. Theii i'u- 
netcr is iMtweeii twelTc and thirteen feet; anil tlieir height 
juaetc^ Beet dgbt inehea. 'Ihe ■pinning milli are eight in 
nqiab«r, vnd give motion to upward* of 35,000 reel bi^hiiu 
and nearly 3000 star wheels betungiug to Ifac reels. £ach Qf 
the four twiit roilla vaol^ns four rgunds of spiodln, aboat 
S8B of which are coiuiecf ed with each mill, ax well ai nume- 
lonvreds, bobbini, ilar-wheeb. Sec, The whole of this oiabQ- 
rate machine, for one only it ia, though distributed, as wo hav* 
meatiooeditiiTanghfive larg^departmeott.ispiit in motiu« by 
a aiugle water-wheel, twentj'-tlir^e feet in diwneter, Ktaate on 
the west side of the building. 

All is whirlii^ and in Motion, and appean m if directed 
and animated by Mine innslble power i yet mutuallj depeiir- 
dent as every part ii, any one of them may be stopped util 
a^aiialed at pleaaure. 'rfaiaarisei from every movement be- 
iug perfarnied by two wheels, one of whiah is tnrned by the 
other; bpt when separated, the latter preserves his nitalory 
motion, while tlie other slops, as the impelling power no 
longer operates. The whole number of wheels is about 
14,000. There is a model of tiiii work in the Tower, 

The Mtmitfacture of Cotton Cloth. 

9N. Tbe cotton, from vhicb cotton cloth is made, 
is a soil downy sobstance, produced from the cotton- 
tree. The cotton used in tbe British raanafactoriea, 
is chiefly brought from the West-Indies, vrtiere it 
is found in the seed-pod almost fit for manufhcturing. 
The cotton which is imported is first picked, and tlien 
eardedi by a combinatioD of machioery, which also 
weaves and spins it with the utmost degree of ex- 
actness and equality. Tbe principal machines wortti 
notice, are the Mole and the Jenny. The latter ma- 
chine has been so much improved that one person 
may spin 100 English hanks of cotton yam per day, 
each of which consists of 840 yards. 

After being spun, cotton is next Woven in r loom ; by a very 
■Imple proceii. The threads in Hie lengtli are cslled the 
warpj and m« drawti tight by wei^ts at one end, -at tbe 
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oUier end tbey we divided into two aeti, eaofa eompoBoA <if 
alteinRte threads. On alhreadle being moTcd, bj the foot, 
one Mt, or every other thread, is thrown op, and the other 
bronght down, and at this instant a. crow thread or woof h 
thrown between Ihem by means of a shuttle. The respectirt 
ends are then raised, the others are brought down, and the 
, woof is thrown between, the operations continning till the 
wholelenglhof the warp has been interwoven by the woof or 
crosA threads. ^ 

The forms of looms are varioDs, and often intricate. There 
are stocking looins, or frames, silk looms, cloth looms, cot- 
ton looms, &c. &c. When the piece has been woTen, it re- 
qnires to be bleached by the air and snn, or by exposure to 
some acid. It is afterwards printed, if desired, by means of 
blocks of wood, cat ont to the pattern ; and pressed and 
glased before it is offered for side. We have in another place 
explained the principle of bleaching, and the process of eft* 
Uoo printing. 

3U3. liie varioDi kinds of cotton cloth are the fol- 
lowing^. Maslin, a loose woollen cloth of die finest 
cotton yam. All maslins were formerly imported 
Irom India ; bat abundance are manufactured in Man- 
chester, Glasgow, and Paisley, which for finenesB 
and darability are not inferior to those of the east, 
except that the British muslins acquire a yellowish 
cast after beio^ frequently washed ; whereas the gen- 
nine India mnslios retain their original whiteness. 

303. Calico is a cotton clot^, so named from Ca- 
licut, in India, where it was originally maonfactared. 
Within the last thirty years, it has been imitated in 
Great Britain, and hrought to great perfection since 
the invention of machines for spinning cotton. There 
are upwards of 150,000 persons employed in the 
manufacture of calico and in calico printing ia 
Manchester, Glasgow, and Paisley, alone. 

804. Fustian is a cotton stuff, wealed or ribbed 
on one side. It should be made altogether of cot> 
ton yam, both warp and woof ^ but of most, the warp 
ie fiax, or even hemp. There are also wide, nar- 
row, and coarse fustians, some with shag or koap, 
and others without it. Manchester ia the prin- 



t&fti ^ftoe tot the mumfttetnre of fostjans of all 

kinds. 

' ' 305. Gauze is a thin transparent stuff, sometimeB 

of thread. 

Hie lilk is tamed round s vooden mRcblDe, six feet bigfa, 
in the middle of wUch, an axe is placed, with tis largs 
wingt. On these the silk is wonod (^ in hobbins bj the re- 
Tolalion of the axes, when it is thai placed roond the mi)}, 
it is taken off by another initniment, and voand on two 
beams. The silk is then passed throngli aa innnj imitlt 
beads as it has threads, and is thus rolled on another beam, 
to SDpply the loom. Fibred pauses which are worked with 
flmrers of gdld and silver on a silk groniid, are chiefly Im. 
poned from China. 

806. Plvsh is a sort of stnff havinff a velvet knap 
on one side. It is composed regolarty of a woof of 
a single vooUbd thread and a double warp ; the one 
wool, of two-thirds twisted, the other goat's or 
camel's hair. Bat there are some kinds of plnsb 
entiiely of worsted. 

307. Lace is composed of many threads of gold, 
silver, or silk, interwoven the one with the other, 
and worked apon apillar with spindles, accordipg- 
to some pattern. The open work is formed wim 
pins, which are placed and displaced, as the spindles 
are moved. The importation of gold and silver lace 
is prohibited. 

' Bone lace is made of fine linen thread, or silk, in the same 
r as gold and silver lace. The process is as foilows r 



are intemoven by means of a number of bobbins made of' 
bone or ivory, each of which contain a small quantity of fioo 
thread, in such a manner as to make the Ince ejiactly re- 
semble the pattern. There are several towns in England, 
and particnlaj-Iy in Buckinghamshire, that carry on this ma-, 
nalaGlore ; but the finest laces are imported from Flanders. 
At any rate they are in most request among Fngliah ladies, 

306. Linen is made of flax, the prodnce of an 
wmiml plant with spear-shaped leaves, and bine 
flowers, which is onltivated in several parts of Great 



Britain, at(dgnivswildBi«imi-&eld8«iil tin) s«idy 
pastures of some of our sonthera conntiei. 

Iti> »pposed Ih^t we have been origiiwUf indoMfd ftn^tliu 
plant to uioae portsofEgj'pt which are annuBlly iniiiidatedl(f 
the Nile. The time of its fintinlroductioa into tliii country it, 
^wever, anknoira. Ita utilitj ii IncalcidBble; To it we aie 
ivdchled Tor the liaen we weu, fur our sheets, table-ololhi, 
«iid oumeroai other t&dlapeniable af tides; and allboagh 
cotton oiigbt, in some measnre, supply its place, tboae per- 
soai who have been acoustcuued to the eomforts of linea 
would bo little Oesiront of tbo exchBng:c. 

309. Incombiutibh Cloth. This doth is made of 
asbestos, a greenish or silvery white mineral, of 
fibrous texture, found in many mountainous ooim- 
tries, in the island of Aoglesea, and in Scodand. 
It occurs in shapeless masses, and vanra ii)Bch 
both in weight and ^arcjnesg. 

The name of this mineral is derived from tbs 
Greek language, and signifies that which is ipcoB- 
Eumable. A silky variety of this miperal, ivitb 
long slender filaments was well known to the an- 
cients, it was called amiauthus. Xhey ntade it into 
an incombustible kind of cloth, in which tbey b^mt 
the bodies of their dead, and were thereby enabJetJ- 
lo collect and preserve the ashes wilhoqt mixtui«. 
la the manufacture of this article they were not able 
to weave the asbestos alone, but iu the loom were 
obliged to join with it linen or woollen threads, 
which were ^erwards bamt away. 

Ineombustible clotb was purchased by the Romans at an 
aponnous expense. There is a windiog-sheet of asbeatoa in 
the Museum of the Vatican at Rome. It is coarsely spun, 
but as soft and pliant as silk. This interesting relic was dis- 
covered iu the year I7t)2, in a ftaneral urn, and contained bnrnt 
bones, together with a quantity of ashes. It is nine Roman 
palms long, and about seven in width, and was deposited in 
ihe library of the Vatican hy order of Pope Clement tbe 
HlcTcnlli. 

Cloth made of amiantbos, wben greased, or otberwise con- 
taminated with dirt, mfij be cleansed t>j tbrowiqK it into p 
bright fiie. In this process the staips are burnt out, ^nd th» 
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natoraJitt, infoims na that bv ImA liioiMlf Men UUm-oImIm, 
toweU, and napkini of amiantbiu taken fWiin Ifae table of » 
graat fcut, tkrown into the fiie, and bantt befbm tbe Don- 
pan; J and b; thia operation, be says, they became bett^ 
clesaaed than if they liad been washed. 

Tbe ifaorter fibres of amiantbas bave aometimei been ni»> 
ntthuitaTCd into paper ; and tbe longer threads liaTc been nied 
aa inoombuatible widu for laoips. Kircber, the German pbi- 
laat^er, had a trick made of amiaothuH whieb burnt for two 
yeara withool isjurj, and wa« at last destroyed by accid«iL 



THS DTBtXa or CLOTHS. 

810. Dyeii^is the art of tinging cloth, Btt^,or 
otber iastt«r, wjtk a petraaneat celoat, bv pene- 
trating its substaBce. It is, bowever, usnaliy con- 
fined to the wt of imparting different colours to 
wotA, silk, linen, &c. Tbe substances employed 
for this pnrpese are called coionring mattera or dye- 
stafik, and are extracted from animal and vegetable 
substances. If the colouring matters were mereljr 
spread over tbe surface of the fibres of cloth by the 
d;or, the colonrs prodaced might be hriglit, but tbey 
coald not be permanent ^ because tbe colouring 
matter would disappear whenever the doth leas 
vasbed or exposed to the weather. The colouring 
matter cannot seize opon die cloth pennan^tly 
nnleas there be an amuity between them. AitA 
since there can be no affinity till the dye staffs bftve 
been reduced to their integrant particles, dyeing is 
a process pareiy chemical. 

The oalonriDg natter u first diMolved in tgnie liquid wbf«h 
baa a weaker affinity for it tban the cloth ha«. Wben the 
cloth is dipped in this solnlion, the coloorine matter is 
broDgifat witbin tbe altracting distance; tbe cloui acta upon 
it, and from its stronger sSnity, takes it IVom tberaehiBitt and 
fixes it upon itself. Tbe et|nalil^ of the coloor is iter i«. 
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cflred bf Oi» coDtrinnce, u evei^ put of the dotkhu ta 
otppoTtanily of sltracting to itself, the proper proportion of 
DotouiinK partiolM. 

Wool MB the itronf^tt affinitj for alnost all colomii^ 
DUttiin ; the next itrongcit in cotton, vbich baa a consideraWj 
weaker affioitj, and Udcb the weakest of all. In order there- 
fore to df e cotton or linen, the dye^tuSi shoald be dissolved 
in H aabstanoe for which it has a weaker affinity than for 
the loiveDt employed in the dyeing of wool or Bilk. To dye 
wool, we nieoxydre^ iron; to dye cotton or linen oetfiMU Mufa 
uuwer best. 

811. Of Mordanta. To render dyeing colours 
penovnent, a eubstfuice called a mordant ia pitched 

Zm, which has a powerful attachment to boUi 
cloth and the colouring; matter. And this snb> 
stmce or wtordant is previously combined with the 
cloth, which is then pinned into the solution of 
dye stoff. The dye stuff combines with the mor- 
dant, which being firmly combined vi^ the ctoth, 
sBDurea the permanency of tbe dye. 

The proper preparation and the application of nior> 
dants are thence tbe principal consideration! in the art of 
dyeing. The mordants ronst be prerioualy ditiwlTed in boom 
liquid, which baa a weakeraffinitj for them than tbe clothfaas 
to which they are to be applied ; and the cloth to saturala 



. Ute mordants are tartha ; metallic oxydea ; ttm 
and otV. 

St3. j^Aimine is the most important mordant that 
dyers use. This eerth is indispensable to dyers and 
ealioo printers, not only on account of its cleansinr 
and op«iin^ the pores of the snbstances to be dyea, 
and thus rendering them fit to receive the coloaring 
particles, bnt riso Iroin its more essential propeitjr 
of fixing the ctdours, or that they cannot anerwardi 
be washed out. Alnmine is used either in the Btata 
of common alum or in that of acetite of alumtne. 

313, Lime is also used as a mordant, either in the 
ttate of lime vato-, or of sulphate- of Unw diwolved 
in wafer. 
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314. Of the metaUic oxydet, those of tin and iroD 
are the most generally used; the former gives bright- ' 
naM to sach ooloaraas arensed in forming red^and 
aoariets, and it precipitates the colouring matter in 
other dyes ; the tatter has a very strone affinity for 
all kinds of cloth, as is proved abnndaDtly by the dif- 
ficalty we have to remove iron spots (moulds) from 
linen or cotton cloth. And as a mordant it is used 
either as sulphate of iron or acetite of iron. ' 

3L5. Tan and OH. On the leaves and bttds of the 
oak certain excrescences are formed, in consequence 
of the puncture of insects, as a lodgment for tbeii 
^gs and a habitation for their future yoong. These 
are termed galU, and if, when arrived at a certaiti 
state, they are infosed in a weak solution of vitriol, 
Hiey impart to it a parple or violet tinge : and after 
the whole colouring matter is extracted, this bs- 
oaoies perfectly black. Considerable qaantit^ of 
galls are used in dyeing, and for other purposes. Tan 
adds to the weight of silk, and is tberefore muoh 
used, oil is also used for the sune purpose. 
. 316. Besides these, tartar, acetite of had, con- 
wiOKtalt, aal ammoniac, aulphate or acetite of eopptr 
are used as mordants. 

SI7. Mordants not only render the dye permanent. 
bat have also considerable influence on the colosr 
produced. The same colouring matter prodaoea 
vary diffweDt dyes, according as the mordant is 
diBDged. Suppose, for instance, (hat the colouring 
matter be cochineal ; if we use the aluminous mor- 
dant, the cloth will acquire a crimson colour ; but 
the oxyde of iron produces with it a black. 

In dyeing llien, it U not onlj neoeusTT to proeare a laop- 
dant which has a inffioientl? slroBg ftffioit; for the coloar- 
tag matter tad tlie clolb, and a colouring matter which poa- 
■eaaes the wiihed fur colour in perfection, but we must pro- 
cure a mordimt and n coloanng nntter of such a oBtur«, that 
When combined together, tfan ahall paueaa tiie wiih«d for 
Mlpor ia p«rfcctioa. It ia cvi4»t too, that a ^teat TH>at]r of 
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CAloun BUT ^ prodacedwith a slDgle dje stuff, providMl wo 
owi change tlie mordant suSciently. 

Tb« ccrioarriv matter with wliick the clotb )* ityed, tlocii 
net cerer eveiT' portioiraf its-svrfkce : U> particles atudi' 
theniMlKB to tlie doth at certiun dictajieea boat, eaob •Our ; 
tot cloth niaj be dyed different ifaades aC the Nune cokw, 
lightccor darker, mc^elyby varjiagtheqaaiititjorcolomiiig 
matter. W itb n sm^l quaaltty , tbe shade ii ligbt ; and ft 
beoomel deefier as tbe qoaDtilj' inereawi ; now tbii would bft 
iapoMHrie, iftbe d;««tar«<nend tha wbal»«rtbeolath. 

That the p*nie)e* of oolwariiig matter area whcH lUe ahtte 
i» dve^ are at some dutance, a evident fcoai tbii wdl known 
fkcl, (bat clotb may be dyed two coloars at tbe same time- 
All tboae colours to which tiie djers gi*e tbe name eF 
t wyiM u rf, are in fact tw« difRirmt cohrart appfied •» thM' 
■4atii at onoe. Tbw ohitb geta a grma ccdenr, I9 b«ing iist 
djMl Mwand then jwUmo. 

tttS. The colonrs deooniaated by dyers, nmpim, 
becaoae they me tbe foandfttioB of all their oAet 
fncetaes, are fcwr ; BBmely, first. Hue ; Beeond, 
yaltom; third, f erf; foarlh. Woe*. To these they 
umally add a filth, under tbe lumie of root, or irmm 
colour. 

319. To dtfe hlvg. The sabitancee prnoipdly 
need is this dye, are indigo and woad, widi which 
era*y kind of clotb nay he dyed without a matdtmk. 

Indigo is brought from Vae West-indies. It w 
dnwn mm the teavea of a plant cdled anU. 

Wben tbe pT&nt has arrived at a certain height, It ia cut, 
ftrown Into a rst, and covered with water. A •com r)As ta 
A>etop,orvarionBcotMir*. Tb« water U let otfiatoanolhH 
TCMel, where it It ehtttmcd wttb poles, till tbe vat^r «raMn 
of a deep green, and till the guin, as it ii called, forma itself. 
Tbii is discovered by taking a litlle of it into another vcssqI 
and spitting in it, fbr then if a biuisb dreg Bobslde, it ia not 
beaten anj more. The matter ia then predpitatad, Mid An 
water paand off. It is lh«a put bito lioeo bags to draiw, apti 
"vkta 4ry, Old into slioes, aad hardened in tUe sua- 

Wood is obtained ft-om the leaves of a plui^ 
irhicb when ripe, are gathered and soBered to lis 
Mine time, aod then put ondflr the wheel to b« 
braised or jronad ; after tbia the; are HA eiglil 



or tea days io.jtiles or bei^^ aad .at iMt aisde ilf> 
iato ballsy vbich are laid in the shade, on bardlea, Ito 
drg. TJte iwUs are Mtea pHlveriaed, s^ead mpm 
tbs igroaDd'iuid watered : it ROiokes and heata tiU it 
becomes drj ; it is then fit . for aae. The aacient 
Britons dyed tiieir bodies witii this substance. 

fHwanT. Ptinri bwI HorDrfJan, meatiDi the Britidi pnottee 
of badj4winUog. " All llie Bntuna stna tl>emflo)v«s «rith 
woftd, which makes tlieir skins of a blue colour. Thcj draw 
upon their naked bodies the figures of animals of •]] kindji, 
which they etteem so great an ornatnent, that they vnr no 
clothes, that thcM figtuei amy be exposed to vi«w." We 
learn from other aatbors. that fhia bodji-pinotiiij was a di*< 
tiaot trade or profession in those times ; and tbtt the artlM 
began his work by making the iatendod figures upon Ae 
skin with the panctores uf >harp needies, (bat it mi^t Ute 
bflttet imbdbe and retain the tioknting. This is said to hne 
baen n ywj paioFbl opendion. When theia £gnms were 
HMile on the iMdy in childhood, aa they conmoitty were, tbcgr 
grew and enlaixed with it, xad continocd upon it throogli 
life. Persons ofinferior rank had but few of these Sgnrei, of 
« smril size, and cuiirK workmanship, palrrted on tbrii 
bMttet; hnttboaevf hetttrfhailiei had tiiem in groalN Nom- 
bors, oi larger diatensioiU, and more elegantly eib«otited, 
according to their different degrees of nobility. The name of 
the Picts, says Isidorus, corrosponcU very well with the ap- 

Eearancc of their bodies ; R»r tbej squeeze the juice of certain 
erfa* into ^ores made on their bodies with the poiab of 
needles, and so carry the badges of their nobility on their 
i^Mtted skins. 

A voad-blne is a very d«ep bine, almoM ^laek ; 
and is the base of so many sorts of colonrs, Itiat the 
dyers have a scale by which they compose the dif- 
ferent casts, or degrees of woad. 

320. Process. Whenwool, cotton, or tilk it iatenA- 
ed to be dyed, the doth is frrst wetted -with hot water 
and wrong oat ; then it is immersed in a clear dye> 
iiqnor, and remains therein according to the shade 
wished for : it comes out green, bat soon tarns blae 
on being exposed to the nr. 

Sil. Cotton intended to be dyed bhie is first passed 
through water, containing solphuric acid. Silk ijt 
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dy<sd a ligbt blae by a ferment of six parts of bran, 
ux of indigo, six of potaab, and one oi madder. 
But cottoD and linen are dyed Uae by -a solution of 
one part of indigo, one of green salphate, and two 
parts of qnick-lime. 

323. To dye red. The process of dying red re- 
quires' a pecnliar preparation of the atafft, on the 
exactness of which the goodness and permanency of 
the colour depend. These preparatory ingredients 
consist of alum, tartar, nitric acid, or a solation of 
tin in nitric acid. Gails and alkaline salts are also 
sometimes added. 

323. The Carlkamus Tinctorius plant, a native of 
Egypt and the Levant, gives a poppy, cherry, and 
. rose-red, and flesh colour to silk, and is also em- 
ployed in making rouge. This last is made by pre- 
cipitating with lemon juice, the red colouring matter 
extracted by carbonate of soda. Madder is the root 
of a plant called mbiit tiHctoriiM. Alum and 
tartar are employed in the preparation of the ingre* 
dients for this red. Cochineal consists of an insect 
which is collected round the Tndian fig-lree, and U 
found abundant in Sonth America. 

It is nonrishcd solely b; the juice of the plant on ivhicb it 
breeds, and which becotn^ converted into ils ■ubstance, 
yielding a most beaatiful acarlet aad crimson colour. The 
cochineal iosecls are gathered in tbe beginning uf Anguit, 
when tfaejarekilled, byimmerBiiiglberainbot water, putting 
them into an ovea mi>derately heated for tlial purpose ; or 
•xposing them to the scorctiing rajs of the inn. More llkan 
one million of pounds weight of thii drug are aonasJty im- 
ported iaio Europe, 

Kermei is an insect about tbe lise of a juniper bOrry, 
round, smooth, and glosij; ofaWHi^WrnJooloiir, and full 
of a juice of the same dye. 

It is found adhering to tbe bark, on the stem and tin 
branches of a small oak, growing in Spain, l^i^ntdoo, aod 
other countries. This colour is the most pemiRDeut, bat the 
least bright ; it is apt also fo be less spotted than Ihe othtn; 
but, on account of the difficulty of procuring the insvcts 
whicli afford the colour, it ii very seldom oHd lu Britain. 
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&34. Logwood and Braal-vxmd are also ased Tor 
^ed dyes, bat the colour is not dnrable. tbo latter 
grows in the warmest parts of Soath America. 

It is of a rnd colour, und Ter; fae»f . It ia ngnally Annd 
In dry barren places, and in tbe fiuares <rf rocka ; it h wen 
thick and large ; knotted and crooked ; and iu fiotrem, vhiu 
areof abeagtiful red.ezliale an agreeable odour. LiOgirood 
ii found in the Baj' of Campeuhj'. Alcohol beat extract* 
the colourinj; matter of the to^uod. 

335. Of dyeing yellow. The priacipal colouring 
matters for dyeing yellow are weld, fustic, and querr 
citron bark. 

Wetd ia a tribe, which frow* wild in barren and uit- 
cultirated places, particularly on coal-pit banka, in seieral 
partaof England. 

Tbe leaves are Bpear- shaped, and entire, with a tootb-Hkft 
proceu on each aide of the base. The flowers are yellow, 
and in long apikea ; and the calyx is divided into fonr Beg- 
in lome pnrta of England, particalarly in the clothing 
counties, weld is cnltivaled toagreat extent, and it floariihea 
in sandy aoila that ooold be turned to little advantage in any 
other way. 

Fustic is the wood of a large tree which growa in the West' 
Indiea. 

Onercitroo is a tree growing naturally in North Amerioa, 
the bark of which contains colouring matter. 

Tellow colouring matters have too weak aa af- 
6Dity for cloth, to prodnce permanent coloars witli> 
ont the use of mordanbi. Cloth, therefore, before 
it be dy^ yellow, is always prepared by combininf^ ' 
some mordant or other with it. 

Tbe mordant moat commonly employed for thii parpoae, ie 
alnmtne. Oxyde of lin is sometimes ased for fine jcHowi. 
Tan is often employed as a'lubsidtary to al amine, and in 
order to fix it more copiously on cotton and Knen. Tartar 
is also used to brighten the colour: and mnriateAf todk, 
Milphate of lime, and even Rul{>liate of iron to render the 
■hade deeper. 

The yellow dyed by means of AratiD is more permanent, 
but Wit so beautiful as that by weld or i|nercitrDn. As It is 
fiermanent, and not much injured bj«oids,it is naed in dyeing 
compound colours, where yellow is-re^nired. The merdant 
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uklpmiDe. WheaUieiDDnliuit iioKjdeof ti»n,4iutte dyci 
a permanent drab colour. 

Weld and grrerdtron bark yield neadT the tame ooloor ; 
but aa Ihe bark yields ooloaTiag matter in wnoh grektar 
Bboadatiiie, it is more GonvenieBt, aad cheaper than weld. 
The method of nainc each of th« dye staffs i« nearlj the 
■ante. 

896. To dye wool yellow. Boil the wool for «n 
lioar or more with abont oDe-sixth of its weight of 
alum, dissolved in a sufficient quantity of water. 
Thea plunge it, without being rinsed, into a bath of 
warm water, confoiniog as much quercitron bark as 
equals ihe weight of the alum employed as a mor- 
dant. The cloth must now be turned fiiroagh the 
boiling liquid, till it has acquired the intended co- 
loar. Then a qnantity of clean powdered chalk, 
eqDB) to .r'-B part of the weight of the cloth, is to be 
stirred in, and the operation of dyeing continued for 
eight or ten minutes longer. By this method a 
pretty deep and lively yellow may be given fully as 
pevmanent as weld yellow. 

For >ery bright orange yellow, it in necesiary to have 
recourse to tlie oxyde of tin as a mordant: and to prodnoe 
bright golden yellows, some alnm mast be added along with 
the tin. But to give the yellow a delicate green ibade nneb 
admired, tartar mast be ndded in different proparlipiis, ac- 
oord^ to tke sbacle. And hy adding « imall prajKHtioB of 
•oohineal, Hk colour Ba,y be rvised to a fine urangv, ormimn 
an aurora. 

- 337. Silt may be dyed di^ren< shades of yellow, 
either by weld or queccitron bark, but the iMtia the 
cheapest of the two. 

The proportion should be firnm one to two parts of bark to 
twdve parts of silk, aocording to the shade, 'ilie baifc, tied 
Kp in a bag, sboald be put iiilo the dyeing vessel, while the 
water which it contains ii cold ; and when it tiM a«q«ind 
the heat of abont 100 degrees, the silk, hsTleg been pro- 
viowly alant^, should be dipped in, and coniioued till it as- 
sume* the wished for colosr. When the shade is retjoired b> 
be deep, a little chalk or pesA«ih tlMold be sdded towards 
the end of the cyeratioa. 
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, d%- Cotton and linen are djed y^ow, thos : 
oie merdaat Bbonld be acetite of ^nnune, prepared 
by disBolvhig one part of acetite of lead, and three 
parts oT alum, in a sufficient quantity of water, lliis 
solution should be heated to the temperature of 100 
degrees, the cloth soaked in it for two faoarti, then 
vmng oat and dried. The soaking may be re- 
peat^, and the cloth again dried as before. It is 
then to be barely wetted with lime water, and after- 
wartib dried. The soaking in the acetite of alumine 
^nay be again repeated, and if the shade of yellow is 
required to be very bright and durable, the alternate 
wetting with time water and soaking in the mordant 
may be repeated three or four times. 

By this contrivance,, A Hufficieut qnaatitj of Klumine is 
combined with the ulolh) and the combination is rendered 
permanent b; tlie addition of lime. The dyeing bath i> pre- 
pared by patting 13 or 18 part« of uuercitron birk (according 
to the depth of the shade required,) tied up in a bag, into a 
•uSciont qoaotity of cold water. Into this bath the cloth is 
put, and ttuneil roniid in it for an hour, while its temperature 
is gndu^y raised to 120 degrees ; it must be then brought 
to a boiling heat, and after that the clotb allowed to remain 
in it, fHily afew miontes. If it be kept long at a i>HlnighMt, 
the yellow aoqnirei a brown shade. 

Nankeen yellow is obtained by a solation of Ibe red snl- 
pfaateof iron, which is combined with the cloth by carbonate 
ofpotaib. 

329. To dyefaxH colour. The process of dying 
this colour differs from others, the wool merely re> 
quiring a simple immersion in water. 

Varioas sabstancei aie used for dyeing brown or Ikwn 
oole«r. I.Thebarkorrindof tliewabiit-4rM. Its ^ades are 
uncommonly Bne; its colours solid ; and it renders the wool 
flexible and son. A canldron half full of water is placed over 
the fire ; ai soon as it grows warm, bark is added in pro- 

Sortlon to the qaaDtity of stuffs iuleaded to be dyed, and the 
ghlaeu or depth of tlie shades required. It is then bailed 
for a quarter of an huur, when the cblhs, previously moist- 
ened with warm water, are immersed, frequently turned, and 
well stirred, till they have sufficiently imiiibed the colour. 
They are then dried and dressed in the usual manner. 
VOL. II. O 
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The roof of the Tahiat--tiee is ^so employed, bat 
iritb a differant process. When tbe ^reen waln»t' 
>JMb are used, Hiey aro collected nhea tbe nnts are 
ripe ; and are pnt isto casks, which are afterwards 
filled irith vatM', aad thns preserved tiU the snc- 
ceediog' year. 

Tht Imik of the alder-trea is chiefly used fbr 
wonted, imparting shades darkled wiA copperas. 
It is also osed for wool that is not required to be 
very dark, as it equally withstands tbe efleots of ^ 
stw and rain. 

Saadart-icood it vauch inferior to wahiat-shells ; 
UxSbub, and conseqaeDtly injores the wool. It is 
in general mixed with galls, sumachj and aldeivba»k, 
withont which its colour conid not be extracted. 

Sumach where dark colonrs are repaired, is fn^ 
quently substitated for nut-galls, iu which case a 
^eater proportion becomes necessary. 

Tbne differeut tubitancea, however, tare not mifreqnoDtl; 
mixed together, tbe; are of a similar iMtnre, diteriBg- only 
ia,« degree of colour, aod it ia easy to obtain TarioM sbMles. 
Itis botb Bulid &B1I pernauent 

Satl ii only u«ed iriien tbe other ingredi^Dls cannot be 
piiMiDred. It is not onlj leM lolid than tbe otfaen, hot alio 
tardens, and imparts a very diiaf reeabte amelt to the wool 
or fttaff. 

S30. To dye black. To dye cloth black, red 
oxyde of iron and tan are employed, log Is used aa 
an auxiliary, becaase it communicates Instre, and 
adds to the fullness of Uie black. 

1, Clotk, before it receives a black cok)nr, is 
dyed blue ; but if the cloth be coarse, the blue dye- 
is expensive; in that case walnut-peels are used to 
give It a brown colour. 

2. . Wool is boiled for two hours in a deooctiob 
of nutgalls, then kept two hours more in a bath of 
li^weod and sulphate of iron, at a scalding beat, but 
not boiled: It must be frequently exposed to the 
air during the process, to imbibe oxygen b^ore t^- 
cloth can acquire a proper colour. 
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S. Silk U dyed nearly m tlw game naonar, bat as 
it i« caf>ab)e of oonbiiiiDg with a gimd deal of taa 
the qoaotity givm ia varied at the pleaaure of tin 
artist, by aUowing the silk to remain a InngOT or 
shorter time in the decoction. 

4. Linen and cotton previoasly dyed hint, va- 
steeped for twenty-fonr honrs in a deoootion of snt- 
galls, mixed with a deoootion of alder-barii. A 
bath is prepared, containing an acetite of iron. Into 
this bath the eloth is pat in small quantities at a 
time, wrongbt with the hand for a qnarter ef an 
honr, then wrong ont, and aired again ; wrought 4n a 
fresh quantity of the bath, and afterwards aired. 
These processes are repeated, till the requisite w 
loor has been given to the cloth. 

331. Of dyeing compound colottrs, CorapomtA CO' 
lours are prodaced by mixing two simple cdoun 
together i or, by dying cloth £rst one nmple oo^ 
lour, and then another. These colours rary to 
infinity, according to the proportions of the ingre- 
dients employed, and may be arranged under the 
following classes. 

Mlxtnres of 1. Blue and jellow; 2. Blue and red; 3. 
Yellow and red ; 4. Black and other coloari. 

%3. Mixtures of blue and yellow. This forma" 
green, which is distinguished by dyers into a variety 
of shades, according to the depth of the shade, or 
the prevalence of either of me component parts. 
I^ns we hare sea-green, grass^green, pea-green, 6tc 

Wool, lilk. and linen, are usnallj dytd greetii by fivlBf 
Ifaem fint a blue colour, and aflerwardB dying them yellow ; 
becanse, when the yellow is first given, several inconTenioicet 
fullow : the yellow partly tepftrales agaio in the bine vat, vA 
conunnnicatei a green colour to it, and thus renden it awlcu 
for every other purpose, except dying ureen. Any of the 
uaatl proceiise* for dyeing blue and yellow may be followed, 
talUDg' care to proportion the depth of ibe «hUM to thai of 
the green required. Wbcniul|:^Bte ofind^ )(e|Bplc)y«d,lt. 
is usual to niK all the ingredients togethi^r, and to dye A» 
cloth al oDce ; (bia prodneei what is known by the auntt of 
Stuamot SaglMgrttn. 

o 3 
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383. Mixtwret of Htu and red. These form dif- 
ferent shsdes of vmet, purph, and Ulae. Wool is 
geaerally first dyed blse, and afterwards scarlet, in 
uie naoai manner. 

If cochineal be mixed wilh salpbate of indip), the proce» 
maj bo perfonned at once. Silk is first dyed oiinuon bj 
means of oocfaiDeal, and then dipped into the indigo Yat. 
Cotton and linen are BrsI dyed blue, tlieu gdted, and soalced 
in a decoction of logwood ; but a more permanent colour U 
given bj ox;de of iron. 

-334. MixturM of- yeilow and red. Hiis prednoes 
'oraaage. When blue is combined wilh red and 
yetloT on cloth, the resnltiog colour is alive. Wool 
. may be dyed oran^, by first dying it scarlet, and 
then yellow. When it is dyed first with madder, 
the resolt is cinnamon colour. 

Silk IB dyed oTBO^ bj' means of carthamns ; a cinnamon 
colour by logwood, Bra^l-wood, and fnatio mixed together. 

Cotton and linen receive a cinnamon colour liy means of 
weld and madder ; and an olive colour, by b^ng- paaaed 
fhroagh a blue, yellow, and then a madder bath. 

33&. Mixtures of block with other colours. These 
constitute greyi, drabs, and browns. If cloth be 
previously combined with brown oxyde of iron, and 
afterwards dyed yellow with qaercitran barli, the 
result wilt be a drtd> of different shades, according 
to die prDportioD of mordant employed. 

'When the proportioD is smdl, the oolour iodlnea to olive 
or yellow; on the contrary, the drab may be deepened or 
saddened, as thedyeri term it, by mixing a little aamach 
with the barlt. 
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336. CaUco-printmg, or the art of applying co* 
lonred patterns, on a white or calonrad ground 
of linen or cotton has been practised in India, for 
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niore than twa thousand years, bat b«a not been 
cultivated in Eart^ more than a cenlnry. This art 
depends on the actiom of certain bodtea, vhich, by 
ohemioal agency, permaneatly oute the colouring 
matter of dyeing materials, to particnUr parts of the 
cloth. 

Tht! sabstances which bind the colouring matCern to the 
fibres of the cloth, are deDOminated monUnta. The mordant 
b applied to the clotfa, by wooden blocks, in which the patterns 
ai« carved in relief, lliia effect is also produced bj means 
of a small bnub, b; sheet copper fised* in a block, like fil- 
lan«e woifc, or bj tlie oopper-pbte. 

^^en the mordants have been applied, the cloth is mftde 
completely dry; and washed in water, till the thickeninR 
matter, and ttiose parts of the mordants, uncombintHi wiw 
the cloth, are removed. After this the clothis rinsed in clean 
water. It is then dipped in the dye liquor, by which the 
whole is djed. The parts which have been impregnated 
with (he mordant, receive a brighter coloar than those which 
faavenot. The oolourof the former is permanent, but that of 
the latteris dischat^ed by repeated washing. 

337. C^ico-printiBg, we have said, consists in 
impregnating those parte of the cloth which are to 
receiveacolonr, with a mordant, and then dyeiog if as 
asnal with some dye stuff or other. The dye staff at- 
taches itself firmly to that part of the cloth only which 
hag received the mordant. The whole surface of 
the cotton is indeed more or less, tinged, bat hy 
washing and bleaching, all the nnmordanted parts 
resume their original coloar, while those which nave 
received the mordant retain it. 

Let as suppose that a piece of whltb cotton cloth is to re- 
cmve red stripes ; kU the pnrts where the stripes are to appear 
are penoiUedover with a s<^ation of acetite of alamine ; after 
this, the cloth is dyed in the nxaal manner with madder. 
When taken ont ofthedydng vessel it is sll of a red colour, 
• bat by wading and bleaching, the madder leaves every part 
«f the cloth while, except the stripes impregnated with the. 
acetite of alamine, which remain red. Thus it is ohviaua 
that it Js not the cloth but the mordant whichhas retsined the 
dye. In the same mannermay yellow stripes, or any other 
wished-for flgure, be given to olcrtb, hy substitntiDK qaBi> 
jdtnm bark, weld, be. for madder. 
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388. Wken different colours are to be giv^ to 
diSermt parts of the cloth at the same tiiiie> it is 
done by im{H«gnafing it with various nordants. 

Tkds, if sOrtpes be dravn ap«a a ootto* clotb wiUi acetilo 
of slrniHW, and otber ■tripCs with acetite of iroD, sad tbe 
cloth be afterwards djed in the luual way wilh madder, and 
^en waahed and bleached, it will be striped red and hrowit. 
The laine mordants with qnercitrou bark, give yellow and 
oUve, at d}-tA. 

938. The mordftots employed in ctdioo-priDtiDg 
are acetite of alniAine, and aoetite of iron, prepared 
in the manner already described. These mordants 
are applied to the cloth, either with a pencil, or by 
means of blocks. As the mordants are applied only 
to partictdur parts of the cloth, care aast belaken 
0rat none of them spread to the part of tbe cloth 
which is to be left vhite, and that they do not io- 
terfere with one another vben more than one are ap- 
plied. If these preoantions be not attMided to> a0 
^ elegance and beaoty of the print wiU be de< 
strewed, 

It i» nneessitrjr, tbeiefiire, that the mordants ahouM ba 
of such K oomisteace, ai not to ^read bejrond thoM parts of 
tke olotii OD whioh they are applied. This is done by tfaick- 
etiiiiE them wtth noor or Btarch, when they are to be applied 
by tfieblock ; and with gum-arabic, when tliej are t« be p«t 
<m by ft pencil. The tfaldceniug ihoald never be grealcr IHU 
b inficieBt to prevent tbe i^ireading of tlie mordants ; wb^ 
carried too Far, the cotton is apt not to be auffioientlj sa- 
turated nith tbe mordants ; and of coarse tbe dye lakes btft 
imperfectly. 

' Inordet: that tlM parta«fthecl«thimpreg«Mtcd wilh HtoF- 
dMita may be distiagniabed by their «oloiir, it i« «wal to 
tte|^ Ibe mordants mtb some colenriiig ntatter «i othw. 
Tbe printetB oomaumly iwe tbe decoctiaB of Bras^wood for 
diii pnrpose ; but tbe Brastt-woad ooleariw matter Mapedoa 
AesnbimneBlprocessof dyeai^;. lite motdant rimoM ther»- 
fere be BotoUMd with some vS tbe dye staff aflsrwards to be- 
Mtied I bnt not more than is sofloieiit to nndM the mordaat 
dutingMahaUe when iwlied to tbe cloth, nik remK^ is ob- 
viww. If too mnah dye be mixed witii tbe monlalrt, a great, 
ffopfrtiaa ^ tbe mordant will be eombined with oolowiiw 
mattn-, winch must weaken its affiniff far Ibe cMhi *aA M 
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course preveat it from comUiiing with it, in anlBdeiit qowtily 
to ensure a pennaneDt dye. 

Sometimes tlieae two mordants are mixed tc^tlier In di& 
ferent proportions ; ind sometimes one or bofk is mixed 
with an infuBion of saraach, or of nnt-^nlls. B; Uwse coo- 
lrivuic«s, a. great VKiiet; of oolonrs are produced bj the 
same Aye stuff. 

After llic mordants have been applied, the cloth is dried 
by artificial heat, which contributes towards fee separa^on 
of the acetous acid from its base, and towards its etapo- 
rfttion, hj which the mordant eomlnnes in a greater pro- 
portion, and more intimately with the cloth. 

When the clolb is sufficieotlj dried, it is to be washed with 
warm water and cow-dnng, till all the floor, or gam, em- 
ployed to thictcen the mordants, and all those parts of the 
monlaiUs which are ancomhined with the cloth, be lemored. 
After this, the cloth is thoioBghljr rinsed in clean watrar. 
Almost the only dye stuffs employed by calico-printers, are 
indi)^, madder, and auercitron bark, or weld. This last snb- 
fllance, however, is bnl IHtle used bj the printers of this 
conntij, except for delicate greenish yellowa. Tha qnero^ 
Iron bark has almost superseded it, because it giTei otdout* 
equally good, and is much cheaper and more eonvenient, not 
leqnirmg so great a heat to fix it. Indigo not requiring anf 
mordant, is commonly applied at once, either with a block or 
ft pencil. It is prepared bj boiling together indigo, potwdi 
nMde caustic by qnick-fime, and orpiment ; the solution is 
^terwards thickened with gam. It most be carefully se~ 
eluded from the air, otherwise the indigo would soon be re- 

Eeneraled, whit^ would render the solntion useless. Coana 
rown sagai as a sufoslitute for orpimente, is equally et 
ficaeioas in deconiposiBg the indigD, and rendering it so- 
loUe; while it likewise serves allthe puqiOBUS ofgam. 

When the ehith, after being imprefjnated with the mor- 
dant, is sufficiently cleansed, it is dyed in the nsaal manner, 
and the whole is more or less tinged with the dye stuff. It is 
w«U waAed, and then spread owt tor some days on the gra», 
ami bleaubed with the wnwg ride uppcrmoat. This eamea 
the oeloor off eompUtely from all the parts of the cotton 
which have not imbibed the mordant, and leaves ll^m of 
their originsl whiteness, while the mordanted spoU retaiB 
tjie dye as strongly a« ever. 

340. We will now give some examplOB of the man- 
ner in which printers give particular colours to ca- 
Uooea. ^StuM oaUeaei are only piinted of one odoor^ 
p4 
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others hare two, others tiiree or more, eren to die 

namber of eight, ten, or twelve. The smaller (he 

nnoiber of coloqrs, the fewer in geooul ore the 

processes. 

341. One of the most common colonra on cotton 
prints is ft kind of nankeen yellow, of varions shades 
down to a deep yellowish brown, or drab. It is 
UBOBlly in stripes or spots. Tu prednce it, Uie 
printers besmear a block, cat ont into the figure uf 
the print, with acetite of iron, thickened with gmn 
or flour ; and then apply it to the cotton, which, after 
being drie4 and cleaned in the usnal manner, is 

r plnngcd into a potash ley. The quantity of acetite 
of iron is always proportioned to the depth of the 
shade. 

342. For yellow, the block is besmeared witli 
acetite of alamine. The cloth, after receiving this 
mordant, is dyed with qnercitron bark, and then 
bleached. 

343. Red is commanicated by the same process ; 
only madder is substitated for the bark. 

344. The fine light blues which appear so often 
on printed cottons, are prodnced by applying to the 
cloth a block besmeared with a composition, con- 
sisting partly of was, which covers all those parts 
of the cluth which are to remain white. The cLotfi 
is then dyed in a cold indigo vat ; and after it is dry, 
the wax composition is removed by hot water. 

345. Lilac flea brown, and blackish brown, are 
given by means of acetite of iron; the quantity a£ 
which is idways. proportioned to the depth of tbe 
shade. For very deep colours, a little sumach is 
added. Tbe cotton is' afterwards dyed in the usual 
manner with madder, and Uien bleached, 

346. Dove colour and drab, by acetite of iron and 
qnercitron bark. 

SrunqtU. When dlBcrent culonn sre to appear Ml the mub* 
print, a greater namber of operation! krenecoHMy, Two or 
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more blodu ira employed, apon each of which, that part of 
Ibe print tmlyis cot, which istobeof somepuncularcotoar. 
^Ilieae are besmeared with different monlaiita, and applied to 
the clolh. which is afterwards dyed as usual. Let oi mp- 
poite, for inalance, that theae blocks are applied to cotton, 
ODC with acetlte of alumine, another with acetite of iron, ■ 
third with a mixtare of those two mordants, and that the 
cotton is then d>ed with qaercitcon bark, and bleadied. He 
PmIb impr^nated with the monlaiiti would have the Ibk 
lowiDg colours : 

Acelite of alomiiie^ Yellows 

■■' iron. Olive, di«b, dorek 

The mixture, Olive green, olive. 

If part of die yellow be covered over with the indigo- 
liquor, applied with a pencil, it will be caaverled into giwfn. 
By the same liquid, blue may he given to such parta of the 
print as require it. 

Sxan^. If the cotton be dyed with madderi instead of 
queTcitron baric, the priut will exhibit the following coloon :. 

Acetile of alanine. Red. 

'■ iron, BrowD, black. 

The mixture, Purpte. 

Wlien a greater number of colours are to i^tpear ; for 
inatftuoe, when those oonrnunicated by bark, and those by 
madder, are wanted at the same time, mordants for part of 
the pattern ate to be applied ; the cotton is then to be dyed 
in the madder bath, and bleached ; then the rest of the mor- 
dants, to Bit up the pattern, are added, and the doth is again 
dyed with qaensltron baric, and bleached. The second dyring 
ihies not much affeet the madder colours ; beoanse the aua- 
dmnts, which render them permanent, tae already saturated. 
The yellow tinge Is easily removed by the subsequent bleaob- 
ing. Sometimes a new mordant is alio applied to iwme' of 
the Madder oolours, in consequence of iriiicb, they receive a 
new permanent colour from the bark. After the last bleacb- 
inK,new colours may be added by means of the indigo liquor. 

The following table will give an idea of the colours, wiiich 
nay be f^veu to cotton by these complicated processes, 
1. Madder Dye, 

Acetite of alumine, Red. 

■ iron. Brown, black,. 

— . diluted, Lilac, 

BoU), mixed, Purplq^ 

o Q. 
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S. SarkDye. 
A cotite of klntnine. 



DoTc, dnb. 

Olive. 

Orapge. 



3. Indigo J>yt. 
Indigo, Bine. 

Indigo and yd]o#, Oram. 

Thus no leSa ftan twelve colonrs m\j be made to Kppeu 
fawetter in the lame tirint, by these different processes. 
■ lltese iutuwes wiU serve to give tbe reader an ide& of the 
jtatare «f Cklico-printing, and at the same time afford an ex- 
odlent iilulrvtion of the importance of mordmti in djeing. 

Were it possible to procure colonrB BofficieDllj 
pennanent, Dy applying them at once to the clotb 
by the block or the pencil, as is the case vitb the 
mordants, the art of catico-printing would be bronght 
to the greatest simplicity ; but at pfesent, this can 
only be done in one case, that of indigo ; every other 
colonr requires dying. Compositions, indeed, may 
be made, by previously combining the dye stuff and 
the mordants. 

Thns v*Qaw ma; be applied at once, bj employing a uis- 
lirre ofthe iirfasioD of qnercilron bark and aeetile of alnmine; 
rtd, by nixi^ the seme mordant with the deooclion of -aln- 
miiie, and so en. The coioars applied in this way, are, na- 
ftHtauUdy, far inferior in permanency to those prodnced 
when the inardaBt is previonaly combined with theclotb, and 
tke dye staff aAuwardi applied separately. In this way are 
a^died atnost aH the fugitive coloMn of oalicocH, which 
"1$, « even exposure to the air, destroys. 



CHAPTER X. 

SECTION I. 

blbachins. 

347. Bleadimg is bd art vhicfa has been cnltiTfttad 
from time inunemoritd. As bow practified, it is di- 
vided into two distinct branches ; the bleaching of 
vegeteAh, and of animal substances. These being of 
different uatores, require different processes for 
whitening them. VegetaHea, nonsist of oxygen^ 
faydrogen, and carbon, of which the latter is in tbe 
greatest proportion ; animal snbslances, besides these, 
contain a large qoantity of azotej with phosphorns 
and sulphur. 

348. To Bleach Flax and Hemp. If ripe flax or 
hemp be examined, Ihey will be found to consist of 
a thiD bark, enveloping a gre^i sap, then the fibres 
or Slunents that are nsed in tbe maiking of linen, and 
within that i» Ihe woody part. As Ae fibrous part 
only is used in the making of cloth, it most be sepa- 
rated from the other substances. 

The Mm, or succulent part, is couipowHl of extractiTe prin- 
ciple and water, and tlie flrst process is to sepuate Ihis sab* 
stance, whicb holds tbe filameota toother. 

As Soon as tbe flax is pulled, it is iteeped in ji^ mlttr, 
until the pntrefactive fermentation ttdies place, wiifa the Bo&i. 
eakntparl, and it mast be taken oat of the water as soon as 
the wood breaks easily between the handa, while it is yet 
green, and before tlie whole of its lap is separated. Well 
w&tcr, brackish water, and that which flows over g;rp>ou# 
soil, must be avoided, else the putreraction ^11 be aucele- 
rated, and the texture of tbe fibresinjured. It ii that ainMll 

aosntitj of salt aoceleraies aaimai pntrefaction, while a great 
eal tends to prevent it ; and the portion of saline substances 
held in solutlun in the water, hastens the currnptjon of tlw 
fllatnents which it blackens and spotts. 

o a 
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ThiB operation otvsttriiig the flax, ia ledioas and mndoiu ; 
tt dntro;* the fish in any stream Uiat may Im niad, and tke 
•mell of the patri^ins planti is oSenain. Hodern chemiatiy 
ihorteni thii procCM, and performs it widi lew risk of injar- 
ing the flax. 

If the (tream of a Relation nf oaostlc alkali in water be in- 
troduced into a chamber about thirty fbet sqaaie, in irtiidi 
the flax is snspended, it will produce the aame effect m wtt- 
taring, in lesa time, with less expence ; and lets dai^er to the 
flax, which is frecjiientiy injured by beii>|; too lon^; steeped. 

Nothing remains after tlie watering ii oompleted, hut the 
woody part, a hollow tube of compact flax. To separate 
these stalks, it must be hln dritd tu render it brittle, bat loo 
mach heat must not be applied. 

It ia next to be beaten or broken, either by mannal labour 
with mallets on wooden an Tils, as In the homes of correction, 
or by milli for the purpose. By this means tlie Bax is divided 
into smsU fibres, and most of the wood reduced to small fr^- 
ments, which are cleared away by scntching or threshing. 

Hackling, the last proceas, ia nothing more than 
combing the fiax in small parcels at a time, through 
a pile of polished sharp iron spikes. 

Theapikea are placed pretty close together, in a wooden 
board ; the first hackle is coarse, the second SiKr, and the 
third finer again. The process of hackling answers several 

Snrposes; it divides the fibresoftbeflaxfram each other) it 
etachei the mlnate fragments of wood which escaped the 
■catching, and it separates the tow from the short coarse flax. 
The flax is now ready to be tptm into thread or yarn, which 
is afterwards manufactured into cloih. 

TO BLEACH LtNBN CLOTS. 

349. The process of bleaching now begins. The 
IJDeiit as it comes from the loom, is charged with 
the weavei's dressing, a paste of flonr Rnd water, to 
make it stretch more easily. To discharge this, the 
linen mnst be steeped 48 hotirs in water, till the ex- 
traneous substance is decomposed hy fermentation. 
Some bleachers boil the linen in water ; but very 
improperlv, for paste is not soluble in boiling wat^. 

When the linen is wdl washed and rinsed, after 
ibe last process, it is of a greyith vMte colour, the 
fibres of which it is composed are oatniBlly very white. 
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And td sepiirBto matter that discolonrs the liaen, is 
the business of bleaching. This grey substance is of 
a resinous nature, insoluble in water, and from its 
intimate anion with the very fibres of the flax, it is 
di£Scalt of separation, even by substances that have 
a solvent power. 

. Illailration. Alialine In/t, or solntioos of alkali rendered 
eauitie, have the property of dissolving reaini, and are eni' 
plojed as menstrua for this purpose. .Aloaethey areDotauf- 
ficient tu complete the process of blencliiDg. What appears 
a single fibre of flax in grey lineu, is composed of a bundle of 
minute Slam enls, closely cemented by the resinous matter; 
tiierefore the potiish first acts upon the resin of the external 
coating oFthe filaments, thej are thus loosened or separated, 
and exposed to the further action of the air. The second boil- 
ing of potash opens a second layer, nnd thus snccessively 
layer by layer, tilt the whole is opened to the centre. If the 
alkaline eolation were snfficiently slrone- to force its way at 
once to the centre, it wonid act upon the filaments, and de- 
■troy the texture of the cloth, Each filament, Rpter the al- 
kaline process, retains an impregnation of colouring matter, 
so jnlimalely united as to resist its farther nction. . This can 
only be removed by the gradnal influence of the atmosphere, 
according to the old method of bleaching, iir by the modern 
■mprovement of using oxygenerated muriatic acid. 

To explain the principle by which this latter part of tlie 
proceaa is effected, we must consider that the resin, whicb 
lOims the colonrjng matter ofnnbleachcd linen, is composed 
chiefly of carbon and hydrogen : this ispartly dissolved by the 
alkaline ley, and what remains becomes united to the oxygen 
of the atmosphere, flying ofl'iu theslateof carbonic acid gas, 
or remaining as water. 

Tbe great ofajeotion to .the old manner of bleaching was its 
tedlonsness, two or three months bein^ necessary to give the 
cloth its pure whiteness. The simplicity of the process how- 
ever, and the scanty Apparatus it requires, recommend it 1o 
those country people who make their own cloth, particularly 
in Scotland, and som« parts of Ireland. 

3dO. Tke Method of Bleaching hy the Action of 
the atmospheric Air. After steeping the linen as 
mentioned above, to remove tiie weaver's dressing, 
the pieces of clodi are dried, and then submitted to 
the operation aijmcking. 
For this purpose a ley is prepared, by dissoiTii^ a qaantlty 
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of polub * in softivater, to which acnne lo&ph aditi. TUk 
liquor ia heated to nboat 100 degrees, and ponred upon the 
linen. Afbei the cloth is well down in the le^, it is drawn off, 
iieated Bk little higher, and again poured upon the linen. This 
operation is repeated at snccessive intervals, allowing Ute ley 
to remain longer ea*^ time, ntnderuteif inoreuiDg (ke beat 
for about six hours. The clolh is then left steeping; kn lAont 
four honrs, when it is taken out, rinsed, aud carried to the 
fields, where it is spread upon the grus, and aeciired, 
bypinis; water is sprinkled on it, to keep it moist fM' some 
hours. After it has lain halTa day, the watering is lesa fre- 

Snent, and at night it is left to the dews. Om the ancceedii^ 
ays il is watered Uireeorfour limes, if the wealher be dnr, 
and then it remains on the field till the air seems to have hl- 
tle effect in wBitenin^. Il is then brought back to Uie cop- 
pers and bucked again, with a le; somewhat stronger than the 
last, rinsed, and agiun spread in the. lield. It is thus alter- 
Itately bucked and watered from len to fifteen times, accord- 
ing to the state of tlie weather, making the bucking straiig«r 
and stronger, till about the middle, and then weaker uld 
weaker till towards the conclusion of the operation. 

It must now be scoured or steeped in some acid liquors 
The acid which has been nsually em)]loyed for souring, is 
formed by the fermentation ofbran and waler; sonr whey hat 
sometimes been used. But sulphuric acid very much diluted, 
ha^ been found more convenient, and not more injurious. 

The cloths arekept in the souring for about six days, if the 
liquor be formed of milk or bran, or a less time when solpbn- 
ric acid is used. They are then rubbed with soap, particii' 
larly the selvages, as these resist most tlie action of the air. 
It is again bucked, rinsed, watered, and exposed to the at- 
mosphere, and these processes are successively repeated, till 
the linen has acquired ita proper degree of whiteness 

351. To bleach by tlie oxygeneraUd muriatic acid- 
The oxygenerated mariatic acid is only a combma- 
tion of muriatic acid aod oxygen.. All vegetable co- 
lours are influenced by this acid, and whitened witb 
more or less celerity ; the ooloiiriDg matter onder* 
goea a real but slow combustion, which terminates by 

* It is most economical to render it catMie for the pntpMO 
of bleaching. This is done b^ adding qaicklime to the n^M 
potash, the former having a stronger affinity for the carbonic 
acid than the latter. But care most be taken not to use the- 
aniali too sltosg. 
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the forma'tion of carbonic acid gas, that escapes into 
die atmosphere. Id whatever meniter the oXyeene- 
rated muriatic acid is procured, the oxygen adheres 
to it very- weakly, and npon this property depends 
the possibility of prodociog speedily ia maaafacto- 
ries, that acnoB ofbleacIuD^ which the atmosphere 
produces slowly. 

For the pnrposei irf Ueaching, fbe oxy|cneni4ed' mnriatie 
Hoid is ^ployed in four diflerent ways: Arst, in the slate of 
gu ; seoondlj, as gas combined with water, or what ii nailed 
the acid ; thirdly, potaib is mixed with the acid to condense 
the gaseous vapour and destroy its saffocaiing od^ ur ; foDrtfaly, 
oxTceiierated muriates, dissolved in water, are employed. 

l^e first method by gas, was never used but for experi- 
ment ; as the vaponr ia bo noxioui, that to brealbe it ii &tal, 
aad several people fell a sacrifice to their atteiopts in em* 
ph>yingit. " 

Whni condensed in water, or in the utate of oxy generated 
muriatic acid, it was found inconvenient in tlie large way, on 
Moonnt of the expence»Dd difficnlty in constructing the ne- 
cessary apparatus, and the suSocating vapour which escaped. 

The new method of bleaching, by oxygcnerated muriatic 
acid was quickly and successively introdoued into the manu- 
factories of Manchester, Glasgow, Rouen, Valenciennes, and 
CfNulnay ; and it has MJice been generally adopted in Great 
Biitatn, Ireland, France, and Germany. The advantages that 
reault from this method, wliich accelerates the process of 
whitening cottons, linens, paper, &c. to a really surprising 
degree, in every season of the year can be justly appreciated 
by commeroial people only, who experience ita beneficial ef- 
fects in many ways, bat particularly in the quick circulation 
of their capitals.' 

To save the expense of first preparing the muriatic acid, yon 
nay mix with the oxyde of mans^nnesc, muriate of soda or 
common salt, and snlpburic acid diluted with water. Tbe 
salpharic acid acts upon the salt, and disengages from it the 
' 'c acid, which is uxygenerated hy the oxyde of manga- 



Tho proportions observed, when cotton is to he Iilcachcd, 
are Manganese, 30 part«; Common salt, 80; Sulphuric acid, 
00; Water, 120. 

For linen-eloth, the proportions are as follow : Manganese, 
60 tMrts; SBlt,6(>i Sulphuric acid, SO; Water, AO. 

The better these sabstances arc combined, the more easily 
will the acid gas be disengaged by the action ofthesnlphuriu 
acid. 
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To ftscarMn (he itreoKth or the acid for blenohuK, » sedi- 
tion of indigo in (he ■ulphnric acid ia emplojed. T&e culour 
of Uiii ii dcBtroyed by the oxygenerated rauriaiic acid, and, 
according to the ijuantitj of it th\t can be discoloured by a 
given quantity of the liquor, its strengtli is determined. 

Clolh is prepared for immersion in oxy)^nerated water,by 
fUat toaktng it in a ley of weak potaali, and riming it after- 
wards in water, to free it compictel; from the wesTer's dress- 
ing, and llie saliva of the spinners. 

Id tbis country, mBchinery la employed forrinsing and beat- 
ing ; the appnratus must be arranged according to the object! 
to be blenched i'lhe skeins ofthread suspended in tbe tab des- 
tined for them, and the cloth rolled npon reels in the ap- 
paratus. • 

When every thing is thns disposed, tlie tnbs are filled with 
oxygeoerated muriatic acid, by introducing a funnel, which 
descends lo the bottom of the tub,iD order to prevent the dis- 
persion of tho gas. The cloth is wound, or the frame work on 
which the skcios are siiapeuded, is turned several times, nntit 
by taking- out a small quantity of the liquorfromlime to time, 
and trying it by thetest of the solution of indigo, it is judged, 
that it is sufficiently exhausted. 1'he weakened liquor it tlien 
drawn off, and may be Again employed for another satura- 

Experience proves that the nse of the oxyfcenerated muria- 
tic acid alone weakened the cloath, and various methods of 
preventing its noxious effects upon the health of the workmen 
were.tried without success, till it was discovered that an ad- 
dition of alkali to tho liquor, destroyed its sufibcating effects, 
without injuring its bleaching powers: 'J'he process began 
then to he carried on in open vessels, and has since been con- 
tinued in tliis manner. Tho bleacher is now able to work 
bis piece, in the llijuor, end to expose every part of Ihcm (o 
its action, without risk or inconvenience. 

Potash was at first used for this purpose ; and although this 
advantage was unquestionably great, it was diminished by 
the heavy expense of the alkali, which was entirely lost. 

It was afterWHrds discovered that the oxymuriatio aciit 
might be combined with the alkaline earths, as lime and ba- 
rytes,and also with magnesia, by this means formingr oxymn- 
riates, which were soluble in water, and had the property of 
bleaching. The oxymuriatc of lime is at present asea in •!- 
must all the bleaching grounds. 

If the oxygeneratcd muriatic acid be passed throngh lime 
water, it combines with the lime, and forms oxymniiate of 
lime; bat, as the water can only retain a small portion of 
lime, to cause a larger qnantily of limo lo combine with.lb* 
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osTmnriHtic ncld gea, tbe lime mmt be mechuileallj sns- 
pended in die «iter, into which the ga» ii made to paia, and 
agitated, so u to present fresh matter to tbe gn*. By Ihi* 
means tiieoxjmuriBteaf limeiB disrolTed in water, and used 
M a bleaching liqnor preferable to the oxjs^neiated mnriatic 
acid and potadi. 

At tbe great ble&cb^eldB in Irelnnd, funrlFysofpotaitaare 
applied alteraatelj with four weeks exjwsare on tlte grass, 
two imineraiDns in the ox;rKenerated muriate of lime, a. ley of 
potash between the two, and the exposure of a week on 
the grass, between each ley and tbe immeiaions. During sunt- 
mer, tito leys, and fifteen days exposure, prepare clotli foe 
the action of the OKygenerated muriate ; tiien three alternate' 
leys, wiih immeniona in the liquor, complete bleaching; no- 
thing then will be necessary, hot to wind the doth tbrongfa. 
the snlphiiric acid. 

Tbe oxy genera ted muriatic acid gas may also be combined 
with lime in a dry state, or the water may be evaporated, 
when it is employed for the Ibrmation of oxymnriates, which 
may thoD be very conveniently truisported f o any diilanoe^ 
withont iBJury to its detersive power. 

The m&kuret ^ Hmt or the combination of snl[^ar and. 
lime, whiott are both cheap articles, answer the purposes of 
i>otasbin bleaching; it is useful in soQie oases, in others it will 
not snpersede tha use ofaltali. 

To prepare the mlfkitta ^ Unu for the purpose of bleack- 
ing: 

Take sulphur or brimstone, in line powder, fonr pounds; 
lime, well slaked and siRed, twenty pounds ; water, sixteen 
gallons; mix these well, and boil them for half an hour in an 
iron vessel, stirring them briskly. Soon after the agitation of 
boiling isover, the solution of the solpljuretoriime clears, and 
may be drawn off free from the insoluble matter, which rests 
npon the bottom of the boiler. The Hqnur, In this state, is 
of the colour of small-beer, but not so transparent 

Sixteen gallons ofh'esh Water are afterwards poured vpon 
the insoluble dregs in the boiler, to separate the remaining 
■nlphnret from them, 'When it clears, it is drawn off, and 
mixed with the first liqnor; to these again thirty-three gallons 
more of water may be added, which will reduce tbe liqnor to 
n proper standard for steeping the cloth. Thus you have 
■ixty gallons ofUqnor from four pounds of brimstone. 

When linen has been freed from the weavers dressing, in 
tlie manner already described, it is to be steeped in the solu- 
tion of sulpbnret of lime (prepared am we have described) for 
about twelve or eighteen hours, then it is to be taken out and 
well washed. When dry, it is to be steeped in the oxymnrlste 
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ofliiDeforabontrourteeD houre.aiidfliAn wadied anddiiad. 
Ta whiten the linen, this prouesa \a lo be repeated dnring six 
alternate immcrsioni in each liquor. 

The rationale of ibeae processes is tihe foUoving : 
The oxvgeDerated liquor supplies to the cloth the 
place of tke atmospberic air, aad this in greater 
abundance, and in a state wliicli renders its action 
OB tiie cloth more expeditious and more complete. 
By the union of the oxygen with the carbon of the 
cloth, carbonic acid is formed, and flies off; and the 
cloth becomes while. 

353. To hieach with steam. The action of steam 
alone does not bleach, the concurreBce of oxygen is 
necessary to aid the composition of the carbonic 
acid ; for this acid requires for its formation, 28 
parts of carbon, saturated with 72 of oxygen \ but 
all the oxygen in the apparatos would not be suffi- 
cient to satorate the colonring matter burnt by the 
alkaline combustion, and converted into carbon; 
uis deticit is supplied by immersion in any oxygene- 
rated liquor whatever, and the dispersion of the elas- 
tic fiuid thoa formed is then faoibtated by exposure 
on the grass. 

To bleadi clolh in this maimer, it must be immersed in a 
slight alkaline caustic liquor, and placed in a chamber eou- 
stmcted over aboiler, into which is pat the alkaline lej which 
is to be raised iota sleam. Ai^er the fire has been lighted, and 
tlM cloth exposed to the aetion of the Rteam for a lafficient 
lime, it is taken out, and immersed in tiie oxygenerated mn- 
riate of lime, and afterwardB exposed for two or three daj'k on 
the grass, Tliis operation, which ia very expeditioag, will be 
sufficient for cotton ; Ijiit if linen clotli should still retain a 
jellow tint, a second alkaline caustic vapour bath.aod two or 
three daji on the graAS, will be sufficient to ^ve them the ne- 
GesMrydep«e of whiteness. 

For the use orprivate families, when the linen is dirtied by 
perspiration or ^casi^ lauudresses would do well, to steep ft 
for some time in clear water, made by mixing one quart of 
quicklime in ten gallons of water, letting the mixture stand 
tw«nty-foDr hours, and then using the clean water drawn 
from the lime. Thiswhitena beautifully withont injuring tlM 
cloth. The Ijnen in many families is all washed in this man- 



- 353. To hleaeh cotton. The mauafactare and 
dyeing of cotton clotfa, have already been described. 
It remains dot only to explain the methods ased in 
bleachiuf; it. 

To ble«(4i cotton, re<]uires not tiie lame preparallaas as 
bemi) and fiax. The first uperation i« sconrin; it in a slight 
atkabne aolDtion; or, what is better, by exposure to tteam. 
It U atlerwards pot into a basket, and rinaetl in rnnniQc water. 
tbc immening of uotton in an alkaline ley, how well soever 
it mftj be rinsed, idwajs leaves with it an earthy deposit. 

Cotton bean tiie actioB of acids better thac hemp or flax ; 
*iid time is even necessary before di^ action oau be prqadi. 
cUI to it By taking- advantage of tlus|m^er(y,iD regard to 
bleaofaing, means iiave been foand to free cotton from the 
earthy deposit, by pressing it down in a very weak soiatioD 
Of nihibnnc acid, and afterwards renewing the acid by wash- 
ing, lest remaining too long in it, tlte cotton sboold be de- 
strpjrod. 

354. To bleach toool. The substances prodnced 
by th« imiinal kingdom differ essentially from vege- 
Miles in their conatitnent principles. Vegetables 
serve as noarishment to animals and insects. Ani- 
malized by their organs, vegetables acquire other 
properties. There are bones, blood, muscles, horn, 
as the claws, feathers on birds; bones, masclea, 
blood, wool, and horn on sheep, 8tc. We shati here 
coafine ourselves to wool and silk, the animal sob- 
' stances most generally employed for clothing. 

Wool, B kind of hair, with which the bodies of 
some animals are covered, is composed of filaments 
or tubes, filled with an oily or mednllary sabstanee. 
The sides of these tubes are perforated with amolti* 
tnde of small pores, which commnnicate With a los- 
gitadinal tube. By chemical analysis, wool gives » 
great dqal of oil, and carbonate of ammonia; cuistic 
alkaline leys dissolve it entirely. It undergoes no 
change in boiling water ; and scu-cely alters when 
preserved in a place Tell aired ; acids have very lit- 
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tie action on it; and when exposed to a strong heo^ 

it enters intu fusion. 

The little octien which acids have upon wool, and itcnnU- 
ierftbleness in water.cfen when aided by beat, render it ne- 
ceMaij to have recourse to alLaline or i^Minaceoai lejs; 
but its solidity in these salts shews, that great prudence and 
cantion mast be emptojed in their use. In regard to acidn, 
none.have been hitherto used bnt luipboreous acid, obtain- 
ed in the gaseoDS stale bj combustion. 

In the preliminary operations to which wool is sub- 
jected, a little of its grease is left to secare it from 
insects. Wool is ofien freed from the grease by 
farmers, vbo wish to sell it at a high price, bnt in 
the subsequent manipnlations, it is greaaed before it 
is combed and spun, and as this fat matter attracts 
dost, it dirties and thickens the staffs. The first kind 
of bleaching wool rtceives, frees it from these impn~ 
rities. This operation is called tcauring^ 

In roanDfactories. this operation is generally peribnned %<f 
means of snammoniacal ley, formed ofGfemeaitareB of river 
water and one of Stale nrine ; the wool is immersed for about 
twenty minutes in a bath of tbis roixtare, heated to Sttj-Ax 
degrees ; it is then taken out, suffered to drain, aud then 
rinsed in ronning water : this process soRens the wool, aod 
givel it the first degree of whiteness ; it is thrice repeated, 
after which the wool may beemployed. Insomeplaces.scour- 
ing is performed with y^tet slightly impregnated with so^> ; 
and indeed, for valoable articles, this it the prefenhle pro- 
cess, bat it is expensiTe for articles of leas f alne. 

855. Fulling the cloth, adds still to the whiteness ; 
and, if an increased degree be necessary, it may be 
procured by the action of the sulphnreoos acid ; or 
of thg fames of sulphur in a state of combnstioa, or 
the vapour of that acid condensed and combined with 
water. 

356. Sulphuring is performed in an arched chun* 
' ber, constructed in such a manner, that the articles 
exposed to the action of the Bulphor can besospended. 

The chamber being filled, a certain qnantily of snlphnr la 
placed in it in a alate of combaation in flat diibes, Ae tm- 
tntnce is abut, and all the interstices around the diwr stop- 
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ped to ptercnf Uie acceu of the atmoEpherio air. Tb« aeid, 
generated by the combastioa of the smphur, penetrates the 
stuffs, attackaand destroys tbe cotourjni^ matter, and effect* 
tbe bleacbiiiK. The staffs are left in the iloves from six to 
twentj-fbar hoan aCterwards. The; are then taken oat, and 
passed through a alight washing with soap, to remoTo the 
' roaghneas tbey have acquired by the action of die acii], and 
to give them the' necessary softness. But then this prouess is 
imperfect. At first, the acid of the sulphur acts only on the 
Burltoes, and does not penetrate. This aerial immersion ia not 
mtScient ; the gas cannot introduce itself to asnfBcient depth 
into the staffs, and the superficies only is whitened. 

357. A superior method has beeninvented, which 
U by making oee of sulphureous acid. 

The ■Qlphareous acid, or that acid generated by the imper- 
fect combusliun of sulphur, differs frogi the anlphario aeid 
(oit of ritriol), by conl^ning less of the acidefyiiig principle. 
It is tite mean between sulphur and the sulphuric. 

Snlphureous acid gas unites easily with water, and in this 
-combination is employed for bleacliing wool or ulk. The 
sulphnreooa aoid in tfaia liqaid state^may be pre|iared by press- 
ing it through water in an appuralus nearly Similar to that 
used for preparing oxygenerated muriatic aold. The cheapest 
method of obtaining it, is to decompose sulphuric acid by the 
nuKture of some combustible capable of taking from it parts 
<oTits oxygen. In experimental chemiatr;,it is obtained by 
cneans of metalUc substances with great ptirity, and particu- 
larly by mercury; but for bleaching, and where great economy 
is required, we would recommend the must common sub- 
stances, and the following process. 

Take chopped straw, or saw-dust, and introduce it into > 
mattreaa ; pour over it sulphuric acid, applying at the same 
time heat, and there will be disengaged sulphureous acid gas 

a.ponr of sulphur), which may be combined with water in 
apparattu. 
The pieces are roiled upon reels, and drawn throngii the 
Sulphnreoua acid, by turmiig them, until tbe whiteness is 
sufficiently bright. They are then taken out, and drained on 
« bench corered with cloth, lest they should be strained by 
the decomposition of the wood and the sulphureous acid. They 
ve nest washed in river water, and Spanish white ia employ- 
ed, if necessary. Thia operation is performed bypassing the 
pieces through a tub of clear water, in which eight pounds of 
tfpanith white have heen dissolved. To obtain a fine white- 
BMs, the stufi^ are twice sulphured. This pincesa is eom- 
{tleted in -one immersion, and a reeling of two or three hoars. 
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W8. To azure or blue the cloth, you Uirow into the 
Spanish white liqour, a Bolution of one part of Pttu- 
sian blue to 400 psrta of water; shake the cloth in' 
the liquid, and reel it rapidly. 

Then by a Bllgbl wnsbins wilb soap, to ^?e softness and 
pliability to tbe stnffs, the oper&tion ia terminated. The final 
opeTalionB of drying, ilretfhmg, pieinng, &c. have all been it- 
lustrtited in what has beeo Baid of djeing and Meocbiog linen, 
for ILe dtrectioi)s tbt? bo little in both, that it would be bat » 
repetition to detail here what the reader is already acqoaint- 
ed with. 

TobUofhSilk. 

339. Silk has been explained as a semi-traaspa- 
rent matter, spun by a caterpillar, and formed of a 
substance contained in its body, vbich becomes 
, hard in the air. 

The filaments, prepared by the sJlk-wonu, are roiled up in 
a ball, and in this state, it >s covered with a yellow Tarnish 
ttat destroys its britliancy and render* it tough. By chemical 
■naljsiB, silk gives carbOBate of ammonia and oil jboiling wa- 
ter produces BO effect npon it J alkoho) makes it experience 
BO change bnt coocentrated alkaline leys attack and dis- 
solve it. 

To give splendonr to silk, it mast be freed from its varnish, 
'ilia caverii^is soluble in alkaline leys. Silk isosaally EConr- 
ed.by soap, when it loaes Dnc-tborth of its weiglit. The matter 
disengaged has a fetid smell, and if the silk be not rinsed in 
plenty of water, pntrid fermentation' takes place. Even the 
kaat soap injures the whiteness of the silk. This is proved by 
tte fact that the splendour oftheChinese silkii is brighterthau 
tint of the European; and the Chinese employ no soap in 
I heir operations. A lightly alkaline ley wilt dissolve the Taraish 
oftlie silk wilbaat using sosp, and this has also been effected 
ky the action of boiling watn at a very high temperature. 

360. The following method has been used vety 
succesBfuUy in France, 

Take avery weak solution of caustic soda, and fill with it 
the boiler of the apparatus for bleaching with Stesm, Charge 
the frames with skeins of raw silk, place them in the appara- 
tui until it is foil ; then close the door, and make the solution 
boil. Having continued the ebullition for twelve bourt, 
■ladcm the fire, and open the door of the apparatus. The 
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beat of the ftmm, which is atwaja kkove !ffiOd«K' will have 
freed the silk from the ^m, and aeonred it Wuh the skeins ia 
wmrm water, wring them, phtoetiiein Again OD the frame, in the 
^ipaTBtBS,BDdiiiake the wboleboilaseooDdtime. Wash them 
now aerenl times in water, and immerse them In soap; watnr 
to gite then) softnew. 

Bnt the whiMnesa which jdlk aeqairef h; these operations, 
is carried to a higher degree itfsfdeiiflonTby exposing Ibema. 
lerial to the aodon of sulphaTCOiu aoid gas, in a close cham< 
her, or h; iromersjug it is snlphareaDS acid, as we have ex- 
plained for whitening wool. 

I'o bleach Prints, and printed Books. 

S61. The new ntodeof bleacbing has been applied 
to the whitening of books and prints that have been 
soiled by stiioke and time, and therefore it wil) be 
proper that we here explain this process. 

To whiten an engraving, immerse it in oxygeueiated mu- 
riatic acid, letting tlie article remain in it a longer or shorlec 
space oF time, according to the strength of the liquid. To 
whiten the paper of a bound book, all the leaves mast be 
moistened by tlie acid, and therefore care mast be taken to 
open IhebiKik, and making the boards rest on the eilge of the 
vessel so that the paper alone shall be dipped in the liquid : 
the leaves must be separated fVom encholhcr, to be equally' 
moistened on both i ides. 

En the name proportion as the liquorassames a yellow tint^ 
thepaper becomes white. In about three hoars, the book must 
be taken from the acid liquor, and tbe leaves plunged into 
pure water, with the same care and precaution as recom- 
mended in regard to tb~e acid liquor, so that the water touch 
only tbe two surfaces of each leaf. The water must be re- 
newed every honr, to extract the remainiDg acid, and dissi- 
pate the unpli^asant smell. 

By this process, there is however some danger that the pages 
may not be all equally white, either because the leaves bav« 
not been sufficiently separated, or because Ibe liquid has had 
int>re action on tbe exterior margins than those near the bind- 
ing. The best wny is to destroy the binding, and each leaf 
will thcrehy receive an equal and perfect immersion, tbi> 
second process is thus described by Chiptal. 

" They begin," says he, " by unsewing the book, and se- 
parattsg it into leaves, which they plane in- cases formed in a' 
leaden tnb, with very Uiin slips of wood, or glaai, so. that tbe 
leaves, when laid ttat, are separated from each other by inter- 
vals scarcely sensible. The acid is then poured in, making if 
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Ml oBlbeiidMDfUie tab, in order tlutliie iMves inkji oDlhe 

deraofced by ita motion. When the workioMijndfes, bythe 
whiteneu of the paper, tb&t it baa beensaiBcieiitiy acted upoa 
bj tbe acid, it is dravn off b; a code at tbe botlran of the tub, 
and its place is lapplied by clear freab water, which ^weakens 
andoarrieRofftheremaina of the acid, aa well an the at^OTif 
■melt The leaves are then to be dried, and after being 
preiaed, may l>e again bonndup. 

" The leaieamay be placed alto vertically in tbe tab; aod 
thii EKKilion seemi to poweaa Mme advantage, as they will be 
leas liable to be lorn. With lliis view I ooDitrncted a wooden 
' frame, which I adjusted to tbe proper height, according to tbe 
■ise of the leaves which I wished to wbitcn. This frame sap- 
ported very thin slips of wood, leaving only the space of half 
a line betwceo them. I placed two leaves in each of these 
Intervals, and kept them fixed in their place by two small 
wooden wedges, which I pushed in between the slips. When 
the paper was whitened Iliflednpthefratne with leaves, and 
plunged Ihem to remove Ihe remains of the acid, as weU as the 
tmell; this process I prefer to Ihe other. 

" By this operaUon hooka arc not only cleaned, 1>nt tbe 
paper ac<]nireia degree of whiteness superior to what it pos- 
sessed when first made. The use of this acid is attended also 
with the valuable advantage of destroying ink spots. This 
liquor has no action upon spots ofoil or animal grease; but it 
baa been long known that a weak solution of potash will effec- 
tually remove stains of that kind. 

" When I bad to repair prints so torn that they exhibited 
onlp scraps pasted upon other paper, I was afraid of losing 
these fragments in the liquid, because Ihe paste bectune dia- 
■otved. In such cases I inolosed the prints in a cylindric 
glass vessel, which I inverted on the water in which I had 
put the mixture proper for extricating Ihe oxygenated mnria- 
tic acid gas. This vipour, by filling the whole inside of (be 
jar, actedupon the print; extracted the grease as well as ink 
apots; and the fragments remained pasted to the paper," 

To prepare the Oxygeny^led Muriatic Acid hj/ an 
easy Method. 
96S. To osygeneratfl the marietic acid, dilate it, 
and mix it in a very strong glass with manganese, so 
that tbe mixtore maj not ocoiipy tbe whole conteota 
of the glass. Air bubbles are formed on the Boiface 
of the liquor ; the empty apace becomes filled with a 
grreeaish raponr ; and at the end of some hours the 



Bcid mBV be fiutlier dilated with water,, aad tbea 
used. It will have an acid taste, becanse tbew^ele 
has not been saturated with oxygen ; but it will possess 
the qualities of the oxygenerated muriatic acid: This 
process may be adopted when there is not time to 
set op an apparatns for distilling, to prooure the 
oxygenerated acid. 

To^bbaek Paper. 

363. The os.ygeaerated muriatic acid has also 
been applied tobleachpaper, bein^ more expeditious. 

It flit WBit l» UmcA eld printed paper*; to he iii»rktdia(agKt, 
wc muit boil them for an instant in a auliitiiiii of soda, ren- 
dered caustic bj potash. Tlien steep them in soap-watei, 
and'ttlen wBSli ttiem; tdl&t wbicbthe it4ioleintt7'h0rc<lnced 
to a pnip by the paper-mill. 

364. To bUach old urritien papers tit be- worktti 
up again, -we steep- them in a cold solution ofsulphu- 
rio acid in water, afler which we wash them b^re 
tliey are taken to the mill. The auidulatbd watte will 
be tlie mure efiectual if it'be heated. 

965; To-bUack printed papers without destroying 
the texiurt of tlie leaves,, we steep the leaves in-a 
caustic solution of sodh,- andi afterwards in one of 
soap. Then we arrange the sheete alternately- be- ■ 
tween cloths, jast as paper-makers dispose their 
sheets- ofpaper when delivered from the form. The 
leaves most then be put io'a press, and tbey will be- 
come whiter, unless they have been stoned with 
printer's ink or size. If one operation should not 
completely effect the whitening of the leaves, you 
must repeat the process agyin and i^in. 

306i l\>bUach coloured rags tffmaie whittpaper, 
we macerate the rags— then put them into a soltation 
of cau&tic alkali, and next into the oxygenerated mu- 
riatic aciii, lastly, they are to foe steeped ia-diluted 
snlpKnric aeid. 

Note. These processes of- bleaching have been 
classed under oae general title, though the luaafftc^ 

VOL. II. P 



.,, Ciooglc^ 



^14 'Manufacture*. 

tine of paper hag not been treated in cotgonctloD 
with them. 



SECTION II. 



To remove Jnk Stains. 

-367. Apply to the stain muriatic acid dilated tti BXit 
times its weight in water, and after a minnte or two 
wash it off; the application should be repeated aa 
often as may be foand necessary. The T^;etable 
acids equally effectual are attended with less risk. 

A soIutipD of the oxalic, citric (acid of lemons), 
or tartareons acids, in water, may be applied to the 
Qiost delicate fabrics without danger or iajnry ; and 
the same solutions will discharge writing, but ndt 
printing ink. They may be therefore employed in 
cleaning books defaced by writing on the margin. 
Lemon, and sorrel jnice, will remove iok stains, 
though not so easily as the concrete acid uf lemons 
or citric acid. 

36S. To remove iron etaint. Ink stains, on tlie ap- 
plication of soap, are changed into iron stains. But 
the real iron stains are occasioned by the cloth com- 
ing in contact with iron, or its oxyde. Both may be 
removed by dilated muriatic acid, or by the actd of 
lemons. 



Wher 
with difficult;, bee ... 

water, and cxposuro to the air, acquires such an addiuon 
oxygen, ns renders it insolable In acids; yet these ipols nay 
be diwhaired, by mpptyingfirst a solntion of ui alkaliiw tul- 
{Aoret, which must be well waslied from Ibe chtth, bmI allm- 
waida a Uqaid acid. The snlphuret, in this ease, extncia 

fiartoflheoxygenfromthoiroii, and renders it soluble in di- 
aled adds. 
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869. To remove ike staint of fruit and witu. Pre- 
-pare a valery solntion of the oxy^enerated mnriatic 
acid, or oxygenerated muriate of potash or lime, to 
which a little snlphuric acid has been added. Steep 
the stained spot in one of these solntioQB till it is 
discharged; the solutioQ can only be applied to 
white goods, for the nncombined oxygenerated acid 
discharj^es printed and dyed coloars. 

Tbe oxjKcnerate acid, is CB^I; applied bypenona who hftve 
not the apparstns for uturatii^ water witb the gaji, thtn : — 
Put a Isble-spoonful of muriatic acid {tpiiiti^taU) into a tea- 
cup, snd add to it about a tea-Bpoonral of powdered man- 
-gamese; set this cup m a larger one filled with bot water; 
mointev ibe stuoed spot with water, expose it to the fnmM 
which arise from the lea~oup, and if the expoiure be oonti- 
oned a soffietent length of fime, the stain will disappear at- 

370. To remove spots of grease from o/oM. Spots 
of grease may be removed by a diluted solntioa of 
.potash, which must be cantionsly applied to prevent ' 
injury to the cloth. Stains of white wax, from wax 
candles dropping upon the cloths, are removable 
by spirits of turpentine, or sulphuric ether, which 
will also take out the marks of white paint. 

^1. To take spots of grease out of books, prints, 
or paper. Warm the paper gently that is stained with 
^ease, wax, oil, or any other fat body, and take oat 
as mnch of Uie stain as possible by means of blot- 
ting paper; then dip a small brush in essential oil 
of turpentine, heated almost to boiling (when cold 
it tats weakly), ^nd draw it gently over both sides of 
the paper, which must be carefully kept warm. Re- 
peat this operation as often as the spot imbibed by 
the paper or its thickness, may rend^ necessary. 

When the greasy subslance has been removed, the paper 
tnaj bo restored to its former whileness by the fallowuig 
tneUiod. Dip anotbcr brush in liighly rcctifii-d spirit of 
wine, and draw il over tbe place which was staioed, and par- 
ticnlarly round tiie edges, to remove the border that would 
still present a ifain. By employing these roenns with can' 
lion, the spot will disappear and the paper will resume its ort* 
P 2 
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^ill exjtBrtence no akeration whatever. 






OP STAIKING WOOD. 

972. To ttain wood yellow: Any white vood may 
be stained yellow, by the followiog process. Brnsa 
the vood over several ti^e^ with tlw (jnctare of Ut^ 
meric root. This tinutore is made of one ounce of 
turmeric powder mixed in a pint of water. Dragon's 
blood will give the colour a reddish hue. 

French berries boiled make a cheaper, but less 
strong and bright yellow- 
Aqua fortis will stain yellow, but sometimes the 
experim^Dt fails, and yoo get a brown for a yellow. 
^itis too strong, the colpar is blackish. 

373. To atain vjood red. To, procure a bright red 
stain for wood, make a, strong infusion of Bi;azil 
wood in stale urine, or water impregnated with 

[I earl-ashes, in the proportion of qn ounce to a gal- 
OD. Ij'o a gallon of either of these, the proportion 
of frazil wood must be a pound, which b^ing pot to 
them, the whole must stand together fpr two or tJiree 
days, often stirring the mixture. With this infiui(>n 
strained, uid made boiling hot, brush over the wood 
to be stained till it appear strongly colpnred ; and, 
while vet brush it over mi^ alum water in the pro- 
portion of two ounces of aluin to a qnart of water. 

For a lesi bright red, dissolve sn ounce of At^fm't Ueojia 
a pint of ipiriti of wine, and brush over the wood with the 
tioctare till Ihe stain appear u strong aa U desired ; this bow. 
ever h rather lacquering than stainiog:. 

ForapinkorroBered, add to a gallon of the above Infusion 
oTBmnl wood two additional ounces of tfac pearUashcs, Siiid 
uteitMi wM before directed: iDlhii case alio brush the wood 
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wet with the idnln mter. Bjf IncrMsinf tke ifrDportUHi of 
peari-ubu, the re«l maj be reodered ;et {mler; it ia proper, 
botrerer, wbeh ttiore Ibui tbii quantity b added, to make the 
«lktm«1itertlh>tiKer. 

^. i*o Ufam Ibodd hlui. Woo ^ Aay be stAined 
bta^, by %o;ppl^ or ind!go. 

irtifr ttetfaod of staibiitg bla^ witli tiojl^ei- is this : 
make a solation of copper in aqna fortis, bmsti it 
while hot several times ever the vood ; then make a 
solntioii ofpearl^shes in tiie proportion of two onnces 
to a pint of water ; and brAsb it hot over the wood 
stained with the solntiou of copper, till it be of a per- 
fectly blue colour. 

375. To stcdn wood gran. Dissolve verdurix in 
vinegar, or crystals of verdigris in water, ana with 
the hot solution brash over the wood till it be stained 
as deep as yon choose. 

376. To stain wood purple. Bmsh &e wood seventl 
times with a strong decoction of logvood and Brazil, 
xhade in the proportion bf bhe tlonnd of the log-%ood, 
and a quarter of a pound of tne Brhzi)^ tn a gallon 
<J«tttie^ ftfid boiled Ibt ihotti thati hour; When the 
wood has been brushed oVef till there be a Aiifflblent 
body of coloar, let it dry, and dien be slightly passed 
ovw hy a ttplntioii of otte dracktn of pefia4>-ash8s in a 
qoan bf Mui^t. Tkfs sdtitiia uitst be carefully 
a6ed. aS it HiW ftradU&Uv than^e ^e tiolotiit fibm i 
hrowB red, which it will be originally found to be, to 
a dark blae purple, and therefore its effect mast be 
restrained to the dne point for prodncing the coloar 
desired. 

377. To ttain wvM a MaftAfftfijr Colour. The sub- 
stances used for staining this colour are madder, 
Brazil Wood, end logwood i each of which pfodneies a 
reddish brdwa stain^ and therefore they MDst be 
toi&ed togethw In s«Ji propdrtitms lU will ptodnoe 
the tint ret^ired, 

Jf7S. TaitainVyoOdhtact. Pi)taqtfut«rof apdtihd 

tit powdered gt^ to t«o oiaett of watw, Mt them 

p 3 
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in the sunshine, or any other gentle heat, for ftree 
or four days, broah over the wood seTeral tim<» 
with a hot decoction of logwood, and then three or 
foar times with the infasion of galia, and it will be 
of a beantifnl black. It may be polished with a 
hard brash and sboemakfir's black wax to look U&e 



CHAPTEE XL 

SCIENTIFIC EXPERIMENTS. 



BXPBRIHEHT I. 

To naie Pkotphom$. 

379' Hiosphoms may be prepared from orine by 

the following method. 

Diuolre as much lead in the nitric add as it will aot v^amr 
the ■olation will be nkrate of lead ; pour thii into s qnanlHy 
of urine, and h precipitate will be formed. When no mora 
precipitate &!!■ b]' the addition of tiie mlation, let the whole 
stand nndiitarbed till it has all tubBided, then poor oS 
the clear fluid and make this predpitate into a pute with 
charcoal finel; pounded, Ary il gradnallj in an earthern paiL 
Then put the mait into an iron or earthern retort, and £atil 
it. The pboRphonu will come oTor, and m$.j be collected 
wader watM'. 

EXPERIlieHT II. 

Canton's Photpkorut, 

3S0. Calcine some oyster shells, bv keeping Mkem. 
in a good fire for about an hour. Select llie purest 
-and whitest parts of the calcined shells, and pound 
and sift them. To three parts of this lime, add one 
of flowers of sulphur ; mix them together, put tliem 
well pressed into a crucible, which, place in a good 
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Gre, where it most be kept red hot for at least an 
boor ; it may then be taken oat to cool. When cold, 
break the mass to pieces, and select ont of it the 
brightest part, which will shine in tbe dark. 

Stperimttit. A beantifal representation of the telescopic 
appearance of one of tiie planets, may be made by means of 
tnii. Cat out in paper tbe shape of the planet, such as a 
half moon, Saturn, and hie ring, &c. and eover it over with 
■Ironff gnm water; then (trew some of thin phospbonu, 



nbrates to the light of an Argand's lamp ; or, what it better, 
Eaake the flash fnim the discharge of a large electrical jar, or 
IwtterT paas over its surface, and it immediatelj becomes lu- 
minoni, and exhibits a verjr exact resemblance of the planet. 

BXPERIHENT lit, 

Pkoaphoric Oil, 

381. Pat one part of phosphoms into six of olive- 
oil, digest them over a sand beat, and the phos- 
(iboms will dissolve. It most be kept well corked. 

JSrpcrinteitf. This tni hai the property of being luminoiu in 
tbe dark, yet it has not saScient beat to bum any thing. Shut 
theses, rah it on the face and hands, tbe appearance is most 
hideaofly frightful; all the parts with wliicb it has been 
nibbed, appearing covered with a Inminoua lambent flame of 
a bhiisfa colonr, and the mouth and eyes appew in it as blaok 
^Mt*. There is no danger attending this experiment. The 
b^t ia Boffident to shew tiie hour of the night on a watcb, 
by holding It close to the hottle wbenit is unstopped. 

EXPERIMENT IV, 

Photphorated Zdme. 

383. Pat a few grains of phosphoms int« the 
bottom of a Florence flask, fill it up with quick-lime, 
and place it over a lamp till the phosphorus has 
snblimed, and is thoroughly mixed with the lime. If 
any of this lime be thrown ont in die dark, it 
has the appearance of a shower of fire, bat cannot 
p 4 
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bnm Euiy thing, as the qnuilit} of [fhoi^oniB is -too 
smaH to prodnce ^y sensible lieat. 

CXPntlMENT V. 

Phatpkorie Fire Baitk. 

368. Tak«aBmaHphiR],mit.Bbk«fpb(»pfe)nisa)i 
hr|>e aa a pea tnta it^ and fill np (he bottle villi Kme, 
I^x an iron shovel, with common saiid, and pat [t. 
over th^ firp. . Set ttfi pbtal in itlu* sand, hax'mg 
loomly stopped it witb a ewk. Stir obost Ae is* 
yveibaBtfl with a wire to mix tbem togetiKir, t^ing 
care that the phoaphoras does not oatch fint by too 
g^eat an access of air. Keep the bottle io the sand 
till the phosphoms is thoroughly incorporated with 
the lime, -when it will he of a rodJ^sh yellow. 

Tbis bottle is estremelf convenient for proooring' an in- 
rtwitfwewu lif M (n Iho lUfk, aotbiMr wMe hebof DKonuqi 
.. ^ . .... .... ^ indodbot '~ — * '~^ 



than to uDpork the Initllc and inlrodiiM & hriinntaK V>Molh 
tirring it ftbout a litUe, by which It wUI oatob ire an^ light. 
'IMie bottle must be tdways kept oorleed, and opened as- 



nuposuMe. 

A more darftble kind may be made bj nniting toaetber one 
part or ■nlpfamr with ei^t of phosphonn. When thlB h nsed, 
a BMleh is iatrodnced into it, and then rahbed npaa a Ut of 

BXPBKIMENT VI. 

Phosphurtt aflMU, 

384. Pat half an ounce of pbosphoms, cat lata 
small bits, into a glass tnbe about a foot long, and 
half an inch in diameter, olosod at one end. Fill ap 
with quick-lime grossly powdered, and atop the 
mouth of the tube loosely. Heat that part of flie 
tube which contains the lime, over a chafing dish, 
till it be red hot ; then apply flie beat of a lamp to 
the part containing the phosphorus, which will sub- 
lime, and mix with the lime. When cooled, the 
nixtare wUI be a reddish maaa. 
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1/ phcMj^Kt oTHMie he droppM lltio frhMf, bit MUilnl 
wUI b* diMNBagwt, wMeh, oD banting at tiM Wp, ttW iHRMUfl 
witb Nnall esploMotu, They coniut oT phospfaonted faydro- 
gen gM- 

BXPEXIUENT Vn, 

385. Triturate in a warni mortar three parts by 
Velght, of nitre, two of tniH vegetable alkali (car- 
bonate of potash,) and one of flowers of snlphur. 
A few grains of this laid upon a knife, and held over 
the «andle, first fuses, and then explodes with a' 
load report. A drachm of it pnt into a shovel, and 
held over the fire, makes a noise as loud as a can- 
non, and indents the shovel as if it had received a 
violent blow. 



Futminating Mercury. 

386. Dissolve 100 graias of mercury with heat, ia 
a measured ovsce and a half <^ nitrio acid. This 
solution poured cold upon two measnred onnces of 
alkohol, previoasty introduced into any ctAvewent 
glass vessel, a moderate heat is to be applied till ef- 
fervescence is excited. A white fume then Dndn- 
lates on the surface of the liquor, and the powder 
will be gradgally precipitated on the cessation of 
action. The precipitate most be immediately col- 
lected on a filtre, well washed with distilled water, 
and caotioQaly dried in a heat not esceediug; that of 
a water bath. The immediate washing of tiiepowd«' 
is material, as it is liable to the re-action of the ni- 
tric acid ; and while any of the acid adheres to it, it 
is subject to the action of light. From 100 grains 
of mercHiy, afaont 120 or 130 of the powder are ob- 
tained. 

Tliii powder, struck on aa anvil with » buamer, esplodef 
with A Uonniog disagreeable report; and with such for<!e as 
p5 



■.„.Ctx)gltr 



uviL l^tM dr fAir 

for mob experimienta. 

EXFSKIIIENT IX. 

The Photphorescence of Minerals. 

387. Id making IJtese experimenU, says J>r. 
Brewster, I never rednced the body to powder, bat 
always placed a fragmeDt of it upon a thick mass of 
hot iron, carried into a dark room. When the phos- 
phorescence was not readily perceived by this me- 
thod, I took a pistol barrel, and having shnt np the 
toach-hole, I introduced the mineral into the breach, 
and placed thebottomofthe barrel in the fire. Before 
a red heat was prodaced, the phosphorescence was 
distinctly seen by looking into the barr^, which I 
sometimes did through a plate of glass, to keep the 
heated air from the eye, and Bometimes through a 
, small telescope, adjusted to distinct vision at the 
bottom of the barrel. At other times the miner^ 
was bot introduced into the barrel till it was taken 
OBt of the fire, and till the red heat had entirely dig" 
appeared. 

In this way, I obtained the following results. 

Tahle of Phmphoreacent Min«ral». 

IT ^ I ar' 7 Coiowr of ik« Colour and Intentitjt of 

yam»«r the NxneraU. Mx„^b. their Light. 

Finor spar Pink Green 

Purple Blnish 

•— Bluish-white Blae 

Coniptcit Qnor Yellowish Fine Gieea 

& Sandy finor White Whitd spivks 

Calcareaas ipar Yellow Yellow 

Transpu'ent Yellowish 

Limestone fN>mthe 

North of Inland YoUowisbTod 

Phospfiateoflime Pink Yellow 

10 Arragonite Dirty white Reddisb-yellow 
Cu-bonate of bary- 

tes Whitish Pale white 

Hannotome Colonrleu Beddisb-yeUow 



Pho9phoT.esc«nt Miturali. 



n t rnfifAtrXmnwU. 



Dipyre 


White 






Glentilt 








ConivttU 




T^A^.». 


Blue 


Breziliu) 


Y«How 


New Hoi. 




laml 


White 


Rabelltte 


Beddiih 


20 Solphateoflime 


YeUowUh 


barjt« 


1 Yellow 




Slate colour 


Satphate of »tro» 


titM 


BlDJab 




Traiuparent 
Redduh 


3& AnbTdrite 


Sodalite 


Dark green 


Bitter spar 


Yellowish 


RediUverore 


Red- 



Barjrtroatianite 
30 Arseniate of lead 
Sphere 
Tremolite 

— — fromWaygate 
Sfi - 



Titanioni land 

Homslone 

Table spar, Do^ 

Lapis lazaK 
40 Spodamene 

'ntanite 

Kjanite 

CalamiDe 

Aoglte 
4ft Petalite 

Asbestos rigid 

Datholite 

Corandnm 

M Tnnsatate of lime 



White 

Yellowish 

Yellow 

Wbilkb 

Greenirit 

Black 

Black 
Grey 

Wbitisb 

Blue 

Greenish 

Reddish 

Yellowish white 

Brown 

Reddish tinge 

Transparent 

Dark 

Yellowish white 



Celmtr and Inttntity of 

thair Lighl. 
Specks of light 

Yellow 



Bluish 

Scarlet 

Faint light 

Pale Ught 

Pale Ught 

A fragment ibme 

pret^ briffbt 
Faint and by fits 
Faint liKht 
Pretty bright 
Faint white 
Frelt)' bright, bntfit- 

, ting 
Fal^t 

Bright white 
BriKht white 
ReddiBfa-yellow 
Whitish 
White specks 
Pretty bright 
Feeble specks 
Yellowish 

Yellowiih 
Faint 
Faint 
Rxtremely faint 

F^nt 

Pretty bright 
Bine and very bright 
Pretty bright 
Bright 
Bright 

Readiih-yellow 
Briltiaot like a bora, 
ingcoal 
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n«ma ^tktm>m^i. min^lt. tJmr Light. 

QaartB -i Vwyftiint 

Amethyst Faiiit 

ObsMian The Pboa- IfxtXtj biiglit, 4Mjr 

MewtypefiwnAn- phoresceiwe Uue 

Vergne of these nine Van fitiiit 

66 GIUBj aot;iiolite ^ mineraU WHi Little Bpecks 

R»by Mher obseired in Rather bright 

Hnnkte of ailvei the piitol Blue 

^Carbonate of oop- barrel Pale bine, and preU 

per Ij brigbt 

Green Teleale J 



Arbor Duma, or Tree of Diana. 

388. Half auoanceof fiDesilver,andtwo<lraehiiu 
of mercMTy dissolved separately in a qnantitj' of aqoa 
fortis are then mixed together, and poiire«l into a 
pint of comnioi] water, and stirred about, that the 
whole may he wdl mixed. 

ThU |mpamti«m is kept in a botlto well oorked. In a 
gluH gtolie, or sthar vessel, put the anulgam of stWer with 
mercury, tlie oaanlit; of a aawdl nut, pour tbree or four 
ounces of the aboie liaaor over it, and sobm boon after, tbere 
will arise frsm the gtobular Bmalgam small branches, vhuth 
by inoreMing, irill form a beaatil'til sItct ihrvb. 

BXTKRtMENT XI. 

Silvtr Tree on Glaas. 

389. Put a few drops of the solution of silver in 
aqua fortis on a piece of glass, form a bit of copper 
or brass wire to represent a tree with its branches, 
bat flat, so as to he upon the glass, lay it in Hm 
liquid, and let it remain for an hunt or two. A 
beantifnl vegetation will be perceived all round tlie 
wire, which wiU nearly be o^rered by it. This may 
■be preserved by washing it very cwmiHy with water, 
ana putting another glass over it. 
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HXPtKINIiNT XII. 

XMtd Tree. 

390. Dissolve an onnce of sa^ar of lead in a quart 
of clear water, put it into a glass decaoter or g^lobe, 
t^eo snsp^d in the solution, near Qxe top, a small 
piece of zinc of an irregular shape. Let it stand 
undistnrbed for a day, and it will begin to shoot out 
into leaves, and apparently to vegetate. If left ua- 
diatnrbed for a few days, it becomes extremely beau- 
tifnl ; bat it must be moved with ^reat caution. 

It maj appear to those anacqnainteil with cbemutry, that 
the piece of zinc actually puts out leaves ; but thii is a mis- 
take, for if the zinc be examined, it will bo found nearly nw- 
allered. T'hia phenomenon is owing to the nnc having a 
greater attraction for oxy^n tlian the lead has, consequeDtly 
it takes it from flie oxjde of lead, wliiuh re-appears in its' 
inetajlic state. 

EXPERIHEHT Xltl. 

Arbor MartU, or the Tree of Mara. 

391. Dissolve iron filings in aqua fortis moderately 
concentrated, till the acid is saturated; then add 

. to it gradually a solution of fixed alkali, (oil of tartar 
per deliqninm.) A strong effervescence will ensne, 
and the iron, instead of falling to the bottom of the 
vessel, will afterwards rise, and cover the sides 
forming a multitude of ramifications heaped one upon 
the other, which will pass over the edge of the vessel, 
and extend themselves on the outside with all the 
appearance of a plant. 

EXPEBIKENT XIV. 

Iron changed into Copper 

393. Dissolve some blue vitriol (sulphate of cop- 
per) in water, dip into the solution a piece of bright 
iron or steel ; and in a' few sec«ids it may be ta£en 
wt, vheU it will be apparwtly tamed to copper. 
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This u & deceptioD ; the iroo is not ckanffed iato (m^mt; 
it ia gulj eoonuted with thkt metal, as may be easily seen by 
reinOTiDg the copper l>j a file. The iron haviqg ft ■trongei at- 
traction for sulphuric aoii) than copper, it takei the acid 
from the latter, which is consequently iirecipitated. TUa 
process is uaed for obtaining the copper from watcra neai 
tninea that contain a great quantity of that metal Iran platei 
are put into them, which become lucrnsted with copper, 
vbioh is then acraped off. 

BXPERIHEHT XT. 

To prove the destructive effecta of inhaling 
Carbonic Acid Gas. 

893, Fatal eccideDts freqaently occur to persons 
who ventare into wells or deep pits which have been 
long shnt ap. Similar effects are produced to work'- 
men who lacantiousiy descend into large vats in 
' breweries, or ioto cellars where malt liquors havti 
been, or are fermenting, and more than once bare 
impmdent men in holding their noses over the bung 
hole of a porter cask, fallen backwards and in- 
stantly expired. 

Accidents of a similar nature occur to those who hare acOU 
dentally conHned themselves in a close room where a pan of 
ehatcOftl has been Ml burning ; uid the customs of wanning 
bed* with red-liot chaicofd, or of nsiilg charcoal sloves ia- 
mannfactories, and in wine cellars to ripen or bring forward 
the wine, cannot he too mach reprehended. In 1SI6, a 
yonng man in Pari^ disgusted with life, committed suicide 
in the ibllowing manner. He oarefiilly ^ut the door and 
windows, and uen lighting aeharooal fire in the middle of the 
room, retired to bed. He was foond dead next momii^l 

The caose of all these fatalities, is the inhaling of cubonio 
acid gas, which in the oombnstion of cbai-ooal, is formed by 
an union of oxygen of the atmosphere with the charcoal or 
carbon in a diluted state. The mode of its formation in welb, 
caverns, and pits, has not been duly ascertaiqed. As this gas 
is heavier than common air, its presence ma; easily be 
aaoertained by trying if a lighted candle will born in it 

This precantion is always necessary before descending into 
an old well or mine; it may be done, by tyiag an open lantern, 
to a rope, and allowing it to descend gradaally. 

Jt was Irom tbO' abundant g^eration of this noiiotu fa^ 
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UifittlivLakeAvernBt wmio destraotive to animal lire, to 
that birds fljinz over it, near the surface, dropped down dead. 

Tbe Grotto iol Cave, or the Cavern of Dogs in Italy, is 
' another remarkable reservoir of tliis destruotiTe eai : thefbU 
lowing description of it is taken from Addisoa's Travels. 

" lliB grotto is famous for the poisonous stearaa which 
float witlun a foot of its snrface. The lidei of the grotto aie 
marked with green aa high as the malignitj of tbe vapour 
reaches. The commoii expeTiraents are as follow : a dog 
that has his nose held in tbe vapour loses all ugns of life in 
* very little time, lint if carried into the open air, or thrown 
into a neighbouring lake, be immediately recovers, if he is 
not quite dead. A torch, suuff and alt, goes ont in a moment 
when dipped into the vapour. A pistol cannot take fire in it. 
I split a reed, and laid in the channel of it a train of gun- 
powder,sothatoneeudof tbe reed was above tbe vapour, and 
tlM other at the bottom of it ; und I found, that though the 
sleam was strong enoagh to binder a pistol fram taking firv 
■nit, and to qsench a lighted torch, that it could not interrupt 
the train of fire, when it had once b^nn flashing, nor binder 
it fiomrnnaing to the end. This experiment 1 repeated twioe 
or thrice, to see if I could quite dissipute the vapour, whioli 
1 did in so great a measure that ouo might easily let oS a 
{Hstolinit. 1 observed how [ong a dog was in expiring the Gnt 
time, and after his recovery 1 found uo sensible difference. A~ 
viper bore nine minutes the first time we put it In, and ten 
tbe seoond. When we brought it ont aHer the first trial, it 
took SBch a vast quantity of air iuto its luags, that it swelled 
almost twice as big as before; and it was, perhaps, on this 
stock of air, that it lived a minute longer the second time.'' 

EXFbRlllBNT xvt. 

jPA«ftoj)una of the natural c<mhiaati<m of Hydrogen 
Gas md Carburetted Hydrogen Oas. 

394. To hydrogen g«3 and its eombinatioDs are 
owing many natural phenomena. The meteors 
called falling stars coasist of this gas in a state of 
combustion by electricity. Tgnus fatui owe their 
origin to an extrication of tbis gas from swamps, 
chnrch-yarda, and other places where aninial and 
vegetable matters have been deposited. Phospfaoras 
in minute combination is always present with the 
hjAxo^oa gas to fono tbe Jack o'Utnthem, Tbe 
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Aurora borealis no doubt is canSed by the eonbnstioii 
of this gas in the upper regions of tbe atmosphere. 

Tb«rB are nrioai {dMei I> the eartb where hydrogen gai 
pntdnced by nktura far below the ■arftc« of the gronnd, 
usues out and i* inllaned. An experimeDt hu been fre- 
qoeBtly perfonned, which will suKciently aooMut for Ah 
fciTMlioD. A quBBtity of iron-tlinKi uid ralphur mixed *»• 
^elber with hhih water, ha* been bnried ander gronnd, and, 
after ■omehoHra.fluaeahaTebarRt forth. .TbeoxygeKofflia 
water bai been fonnd to unite wilb the iron with Terr gfMt 
heat, and the hydrogen belnx ■eparated in (he form of pu, «m 
eondnrin eontaci with die ak of the atmoiphere, has bean te- 
flanwd. StOKiof fachsabttanceiin the bo web of the earth, 
wboB water by aay meau hoa fonnd iti way, maj prodnoe the 
■ame effect, and hence the gai will be formed, wUeb wlU 
iesne fbrOi, and still retaining iti beat, will bs irtamad. 
The ancient Magi of Persia arailed them sd res oTaneh ana- 
' tuml prodnedoD of fire toimprert the worship of that element 
on the minds of their totanea. The ChimKra, poluted In 
fancifot eoloiira by the nncteDta, and by many inpposed to be 
a mere crealore trf their lancy, was, in reality, a flame of this 
fori whiofa bant from a moontain of Lycia, in Aaia Minor. 
It has lately been visiled, and easily cxplaini what the poets 
have mid of ft. 

Flames of thla kind kre not always conilant. On the side 
ofalulI,inoneoftiHTarfcfiAulBiids, the Hsmes hvrstfortl^ 
and awve a* a lighl-hoase to wara ships of their danger. On 
one occa^Mi, whea there was an Inlermissioii of tui flame, 
V« are told, by Dr. Clarke, a Tniidxh frigate was nalbr- 
lanatdy wreidied. Ihe oaptun insisted on the poor inha- 
bitants maUng him a reeompenae for Ae hua of his sUp, It 
was In vain they a^aed Diat the light was not andcr Aeir 
coatronl : bis re^y was, " ye cannot deny, that if yonr iahuid 
had not been hmre, my vessel would not bare been wrecked 

One of the most ranarfcablo volcanoes of this desoriptioD 
in Europe is gear Pietra Uala, oq the summit of the Ap- 
penninei, near the road which leads trom Bobgna to Flo- 
rence. In October, 1S17, the flames issued from the ground 
in t<ro places, of which one was &re paces in length and more 
than oae in breaddi ; the other flame was only one pace in 
iM^th. The flames rose aliont a foot and a half. The whole 
space of jrrouDd bomt over was ten paces long and lv« 
broad. Where tbe flame was abundant, it was of a flan 
white colour, but where less violent it was Mae. 'Ihe hand 
was not barnt by drawing it along the ground fam wUek 
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lkeiduielHued,bat1ifMnu felt inpuslBgon ttkeleo^de 
af it. By rakisg viokaitlj wilh a slick over tbe EroDad 
wbeoce liie snialler flame iisned, it was eatiDgnithed ; uid 
on beiDg toiKhcd by a lighted paper, immediately blazed 
out After a hng^.^ntinued heavy rwn, it Is remarlced 
by the neighbouriDg peaauilry, that the Qamm are nntub 
■Bore esteniive and vi«leiTt, whlcii in a proof of the oririn 
of the gas, and of tire mineral bodies prodncing it, bwijr 
fhr down in the bgweh «f the earth. At some diitanee 
from the -volcano is a wetl, from which ma issoei, wUch 
will inflame on a light being held lo it. The gas there, in 
fwcing its wnj te the surface, ii cooled in its passage throogh 
Hie «Ht«r, and, therefore, doM not inflame of itself. It^ 



BXrCHIHENT ZVIt, 

Pnci^at* of Ciatiiu. 

893. Th\a beautiful purple coloar so osdhl to 
^amalten and ^lasa stainers, is made as follows; 

Dissolve some gold in aqua regia (nitro muriatic 
acid,) aid also dissolve some pure tin ia diluted aqoa 
r«giB, «id pow it loto the soktion of goM. A 
porple powder will be precipitated, whioh collected, 
M wtjfaed in distilled water. ' 



To Siher Ivory. 
396. Take a slip of ivory, which imtaerse in a 
weak solatioQ of nitrate of silver, till the ivory bos 
acqoired a bright yellow colour ; tben take it oat of 
the solution, and immerse it in a tumbler of pure 
water, and expose it in the water, to the rajs of a' 
very bright sun, After the ivory has been exposed 
to tJi'e son's rays for some hours, it becomes black ; 
but on rubbing it a litQe, the black surface is changed 
into one of silver. AlUiough' this coating of silver 
is exbeaidy tkin, yet if the ivory be wwl impreg- 
Dttted Witt) tbe nitrate of silver, the solntioa will pe- 
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netratd to a considerable deptb ; and as fast as ^ 
flilver wears off Irom the surface of the ivory, the 
nitrate below being exposed to the light, is con- 
T^led into silver, and the ivory retains its metallic 
appearance, 

KXPERIHGNT XIX. 

To cover Ribbons loitk Gold. 

397. Let ether stand over phosphoros for some 
weeks, and some of tlie phospboros will be ditr- 
solved. Dissolvealso some^old in aqna re^a (uitro 
mariatic acid.) Dip the ribbon, first, into the nitro 

. muriatic solatjon, then into the phosphorated ether, 
and it will be covered with a firm coating of gold. 

The same effect is prodaced bj exposing; Ibe ribbon, aflor 
having dipped it iato tbe sulutioD of gold, to a ooTTent of 
plio«pborated bjrdrogen g«s for some days- 

KXfERIHEKT XX. 

To make an ^olian Lyre. 

398. The time of the invention of this mnsical 
instrnment is not precisely known; bat it was men> 
tioned by father Kiroher, more than 140 years ago. 
Its constmction is very simple ; the instrnment being 
merely a long narrow box of thin deal, according to 
the annexed figure. The nsaal length of ihe./Eolian 
harp, or Jyre is two feet and a half ; its breadth five 
or six inches ; and its depth, fi-om one and three 
qnarters, to two inches. It has a circle pierced 
with small holes, on its upper side: this circle is 
generally from one and a naif to two inches in dia- 
meter. 



At BMJh end of the upper idde, are plaMd a mMttl n 
piece of wood like the bridge of a vitriin. OvettlieMikridKM, 



Ud fixed by BOrew-pins, at each ond af the iostniineiil are 
alretched, tea, twelve or fifteen sldngg, of fine cat-^t, which 
maj be tightened or reluced try tumiag the pins by means or 
a key. The strings being tightened to the proper pitch, the 
iDBtrumeDt is to be placed under the lower sash of a windbw, 
so that a cnrrent of air may be enabled to pass orer the 
■trinn. The instrument will be preserved in this situalioD 
by rae weight of the windows. As the air eaters at (fae 
- window with difierent degrees of velocity, the atringa will ba 
differently affected, that is, different sounds or notes will >e 
produced. Sometiines these notes wilt be in p^-feot accord' 
ance with eauh other : and at otbers the cnrrent of air, w^l 
bring tmt all the tones in fiifl concert. In many cases, Inr 
more accident, parts of well-known tunes will be played. 
Wlen the cnrrent of wind becomes calmer, the sounds will 
die away In the softest murmurs : and all at once, a fresh 
gale springing up, the notes will gradually acquire sncb a 
degree of strength, harmony and loudness as to cause the 
utmost surprbe ; but this is speedily relieved by a rapid suc- 
oesdon of sinking and swellmg notes. The jEolian Lyre i» 
tunally placed under the window of a bed-chamber ; and cer- 
tainly there is no mode of serenading, more calcuUted t» 
inspire delight, soothe melancholy, and minister to the passion 
of love. In short it is peculiarly adapted to oauae a com- 
plete abitrMtion of thought from all subloimrj euncenu.' 



.^itrtiin Musivum. 

399. Aarnm masivtim used by japanoflrs, and 
for varnished works, as snuff boxes, coaches, &c. 
has all the beautiful appearance of gold in poirder. 

Amalgamate twelve parts of the purest tin with three 
parts of mercury ; the amalgam is then triturated in a stone 
mortar with seven parts of flowers of sulphur and three parts 
of aal ammoniac. The mixture is next pat into a raattras, 
and tbo whole exposed to a gentle sand head, until no more 
white fnmes arise. When, upon this, the heat is somewhat 
raised, cinnabar sublimes, together with some oxygenated 
muriate of tin: while, at the same time, the remuning tin 
and sniphur unite forming the aumm musivura, exhil>iting a 
golden yellow and flaky or ntsaley matter, of a metallic lustre. 

The main point in this process is the proper regulation of 
the fire; when too strong, the operation does not succeed i 
and instead of aoium musWum, common sulphuiet of tin is 
obtained. 
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EXPERlHENT ZXII. 

Arttfidai VolcfiniKt, 

400. Mix eqnJ parts of |>o«uded stilphat- tbi 
irttti-'filifigB, and haviBg foirmed Uie whole into k 
paste wiOi water, bury a quantity of it, forty or JSfly 
pouods, for example, at about tbe def>t]i of m (bet 
Mow the surface of the earth. In teo Or tVelVe 
hours afterwards, if the Weatber be warm, the ea^ 
win swell Up and burst, and Qames will issue out, 
which will enlarge the aperture, scattering arooad 
a yellow and blackish dtistt 

It is not Impossible, Ihst whnt !s here seen in miiui^re, 
tnkes place on b gr&nd sctUe in Tolcanos ; bS it ts well kno^n 
that tbc</ always famisb abandsnce of solpbtar, and idso nte- 
tallio sabslances. 

EXPERIlthNT XXUi. 

Chinett BtUi, 

401. Nankin, in China, has beet) long vety Ri- 
moSB for the immense size of its bells ; but their 
enormous weights broaght down the tower in which 
they were suspended, Hey fell with a migfa^ 
crash, and the bells have ever since lain on the 
ground. 

One of these belU is pearl; twelve /e«t in height) Its dia- 
meter b seven and a half; and its circamference twetity- 
tliree. Its fcdre is allnost cjliadrioal, except in Hie middle, 
where il Wues olil considerably. The thickness of the 
metal of this bell, M the ecCges, is seven incbesj and from tts 
dineudon*, its total wdKht is lUppoied to be dO.OOO {Hitinds, 
whitdi ii mom than dooMe Ibat of the grreat bell of Etftut, 
which was deemed by falbcf Kircfaer lo be the gre&test beU 
In the world. The beds of Nankin veM cast by order of the 
Sfsl Miq»erorof the present dynasty, about 300 years ago. 
Each of then b nsmed : one is cdled t«A», or tbehah^; 
nnotber ente, orthe eater ; a third, <AaM, or the sleeper i and a 
taatibfi, or the will. 

Father le CMnpte ss 

cut is the reign of ^ , . - „ 

powsd*. Unl the sound ofall these is for from bui9l<Mid,in 



DTOporlion to tlwij: «m^ a| th^ Ktettoack kj % wwA> ». 
tjt^u. of an von eloper. 

exFUiHulT XX] V. 
A,i:i\ficial lAgktnmg. 

408. Provide a tin tube larger on one side than 
the other, and in which there ac© several holes. Fill 
thu tnbe with resin, in powder, and when shook 
over the flame of a torch, it will produce a sudden 
corrnscation, strongly regembUBg a flash of lightning. 
Ijliia is the lnann^^ in which theatrifjal lightniag w 
pFodncedlit is not the flame itself tiiat is seen, bat 
Its reflection oDiy, as happens for the most part io 
Katore. 

In \b/a mimsfir also Ihe.flambcaax of the Isiiea on ibe 
ata^ B^ GUDatracted, exo^pttbot, titrtii9 end ofe^t^t tiieip 
is B ma tcb, dipped ia spirits of wino; bj- nieuis.or w))iGb,it u 
only DeGcsaary to sbake the Qambeaax, and tbej nill produ^ 
» iBddea nn<| very uoDSidNable flame. 

BXPIalMSNT X3LV. 

A$thma cured by Oalvanitm. 

403. Dr. Wilson Phillip conceiving that gal' 
vanism and the nervout energy were identical, de- 
termined on applying the former as a remedy where 
tq^ latter was deficient. The following case^ viU 
illnptrate the success of his experiment. 

Aatbma appears to be entirely & difeaM of tbe qerTes^ tbe 
Iflng^s, even in obstinate chronic, cfues, not bcio^ in the least 
injorcid ; he applied galvanism, and foand it of material be- 
nefit in eighteen cases in the Worcester Infirmary, and ia 
Canr cases of private practice. In every one of them imme- 
diate benefit was expcrienoed; in most of diem.it aSbrda^ 
greater relief than apy preceding medldno tried, and in twa 
of the cases" it prodnccd a complete cnre. The method was 
to apply a, piece of tin-foil to the nape of tbe neck, and 
another to tbe pit of the stomach. The wire* from the two 
ends.of tbe galvanic battery more oinnected witli tlwae, sad 
the galvanism, was continned for ^ont lea minutes. At 
flrat it was very vr^ak, being confined to three or fpur pairs 
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oT plklM of four inclies Btjaue, excited by w«ter mixed wflh 
one-twentieth of it* weight of moiiBtiC arid ; bnt wiu gn- 
dnaUy increased till if cuniisted of twenty oi twenty-five 
pair* of plates, by removing one of the wirei along the bat- 
tery. The g:aNaiiism was applied once in twenty-fonr honn ; 
bnt in two caiea, is which it prodaced permanently benefidal 
efi'eots, it was applied twice iu twenty-fonr hours. 

CXP8B1MENT XXVI. 

Glass cut hf Heat. 

4)4. Toko a cojnmon vioe-glaas or any vessel 
ytiH want cat, and having heated a poker ia the 
fire till it is almost red hot, apply it to the part 
where yoa wish the crack to begin ; having held it 
upoQ the part for about a minute, remove the poker, 
wet the place ; and the glass will immediately craok. 
Having now begun the crack, yon may lead it in any 
direction, by merely drawing the hot poker in the 
direction yon want. This is extremely ttsefol in 
mmy chemical experiments, where yoa are in want 
of proper apparatns. Glass tubes may be easily cnt 
with a file. 

EXFeKIMENT XXVII. 

Nitrate of Silver Pictures. 

400. Light faas a powerful effect upon many of 
the metallic oxydes, causing tliem to torn black ; and 
we avail ourselves of this property fdr copying 
paintings on glass, and making profiles of fignres by 
means of nitrate of silver. 

Cover white paper, or leather, with a solatios 
of nitrate of silver, place it behind a painting an 
glass, exposed to the rays ofthe sun, which coming 
through will blacken the paper; bat the shades will 
be more or less deep, in proportion to the quantities 
of light transmitted through the different parts of 
the glass. Where the glass is transparent, and all 
the light comes through, the paper will be made 
quite black ; where the glass is opaque, and does 
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Hot transmit aoy lirht, the paper will be quite white ; 
md there will be degrees of depth of the shadow of 
every variety between these. 

Thia pictare is not Bensihl; affected by the light of CBiidte* 
or lampi ; but the day-light »oon destroys it, cansiag all Ibe 
paper to become black; nor have any means faitherto lrl«d 
for prerenting: this, been sncceisful. 

Betides the application of this property of njtmte of silver 
to copying tiie light and shadow of paintings ou glass, deli- 
neatioufl may be made of alt such object* as are partiy opaque 
and partiy transparent. The fibres of leates, and the wings 
of insects, may be accurately represented hj only making tSe 
solar rays pais through them, uptm prepared leather or paper. 

Sir H. Davy found, that the images of small objects pro- 
duced by means of the solar microscope, may be copied 
nitbout difficulty on prepared paper. The best proportion 
was one part of nitrate to about ten of water. This is suf- 
ficient to enable the paper to become tinged, without hurting 
its texture. 

EXPERIMENT XXVMI. 

To make Artificial Fire-worhs, 

406. Artificial fire-works are of two kinds, those 
made of gnnpowd^, nitre, and other inBammable 
substances and filings of the metals, camphor, See. 
and those produced by hydrogen or inflammable air. 

Tbose made with gunpowder are well known, 
and are called rockets, fire-wheels, tourbilloiis, &c. 

or these, the most nanal are rockets ; which are made by 
ramming into strong cylindrical paper eases put into wooden 
moulds, like small hollow columns, powdered gunpowder, or 
the ingredients of which it is composed, Tiz. saltpetre, sul- 
phur, and charcoal, very dry. 

To represent a fiery rain falling from the rocket, mix 
among your charge a composition of powdered glaiis, filings 
of iron, and saw-dost : this shower is called the peacock's 
tail, on account of the various colours exhibited. Camphor 
mised with the charge, produces white or pale fire ; resm a 
reddish colour, sulphur a blue, sat ammoniac a green, aati- 
mony a reddish yellow, ivory shavings a silvery white, pitch 
* dee^ or daili coloured fire, and steel filings, beautiAil co- 
ruscations and sparks. 

Stioki are fastened to the rockets, by which they are pro- 
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ji-cted into the air, afler the; hvra been lighted : tbe cfaance 
burning witii great iateniit; ut one ond, bc(« upon tUenr, 
. wbjeh, in its tarn, re-M)ta npeit Ibe rackety bbiI «nnM iMb 
ttMxud, OR the Mmo principla^u » boat in p^ off. fa3r-«.BMai 
in it, who paibeii a^iiwt the. abore with a boat-book. 

Fire-works bjr meuw of mJlammMe «tr are die moat de- 
gant ; and being free from smetl or imoke, ma; be exhibited 
In a room witbont any ditagree^te effect 

KXFB&iUENT x^rx. 

The Oracular Head. 

407. Plaee a bust oa a pedeBtal in the comer of 
a room, and let two tabeS) one from the mouth and 
the other from the ear paas tiirongh the pedestal and 
the floor, to an nnder apartment. There may be 
wires likewise attached to the eyes and jaw which 
must paaa throagh the floor, to give the bust, appa* 
rent animation. 

A penon being placed in the under room, malt ai^ly bis 
ear tn Ae tnbo proceeding fron the ear of the bnst, at a 
given Rignal : be will thus be ennbted tu hear anj qneition 
that may be asked by one of Uie company presenL 'I'd reply, 
he must, (at the same tiBie that he pirils the wires) plMc Ua 
mouth to tho tobe attached to the month of the bust, and 
make any answer, moxt suitable to the tjuetliun asked, ^lii 
deception is admirable, as, at tbc same tioio that the voice of 
the bust is hearil; the motion of the eyes. &c. give a natorad 
expression to th« countenance, lliere is little doabtr bat 
this method was the same that was practised b; the uiiAtat 
oraelcs to deceive those who were eager to know their fitlure 
fiwtuDe. 



Th0 Solar Organ. 

408. Id a large case, such as is used for dials and 
spring clocks, the front of which, or at least the 
lower part of it^.mnst be of glass, covered on the in- 
side with gauze, let there be placed a barrel organ, 
which, when wound up, is prevented from playing 
by a catch that takes a toothed wheeF at the end of 
he barrel. To one end of this catch (here mast be 



joined A wire, at the end of which there is a Sat cir- 
cle of cork, of the same dimensions with the inside . 
of a glass tabe, in which it is to rise and fall. This 
tlalie mnst commnDicate with a reservoir that goes 
'across the front part of the bottom of the case, 
which is to be filled with spirts, such as is used in 
Thermometers, bat not coloured; that it may be the 
tetter concealed by the gaaze. 

This case being placed in the sun, the apinta will be rare- 
'fiedby the beat; and rising in the tube, will lift up tlie catch 
'Or trigger, and set the organ in play ; which it will continue 
to do as long aa it is kept in tbe Bun ; for the spirits cannot 
run out of the tube, that part of the catch to which the circle 
is fixed being prevented from rising heyond a certain point 
by a check placed over il. 

When tbc maohine h placed agtfinst the side of a roam oh 
which the sun ihines strong, it may constantly remain in the 
same place, if yoa enclose it in a accond case made of thick 
wood, and placed at a little distance from the other. When 
yoa want it to perform, it will be only necessary to throw 
open the dooT of the outer case, and expose it to the sun. 
Bat if the maobine be moveable, it will perfonn io til seasons 
by being placed before the fire; and in the winter it will 
iDore readily stq^ when reaioved into a cold place. 

ExpeMKe-NT XXIX. 

Artifieit^ Grottos. 

406. The idea of artificial grottos is nsually 
>irrongly conceived. Those who constrnct then 
uttagine that they are imitating Nature, while every 
thing they do is directly the reverse. Wlio ever saw 
a nataral grotto or oavem, covered in the inside 
with beautiful shells stack all over it, intennixed 
with pieces of coral, looking- glass, and every spe- 
cies of ^eWy ornantent ? And those who aim at 
making a more sober species of grotto, by intro> 
ducing only rough masses of stone to imitate nato- 
r^l rocks, and coveriug the wliole with moss, weeds, 
&c. always fail in Uieir attempts to imitate Natiire. 

VOL. II. Q 
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Aoatber idea is, that vith regard to artificiU 
fnttoi, Uiey need i^ot represent natural cavmmt, 
but the 8i^>posed productioiu of etkchantmeat or 
n^ie. locoDgraities may here disappear, and 
imoginafioQ and taste riut in the display of m^f^cal 
fKtwer ; evwy species of natural or artificial pro- 
aoictions may now be combined together, and overy 
thing introdnced that may excite ajtonishment and 
prolong surprise. There is no necessity however 
lor imitating the appearance of natural grottos, 
where regularity and irregularity are alike licensed. 
The sciences of architecture and mechanics may 
thus lend their aid in the constraotion of places, 
where nalnre is not the object of imitation, but 
vb&ie every thing is employed to dazzle the fancy. 

Shell work, coials, statncs, fonntafas, atreama of water, 
paintioes, curious musical pieces of mechaBism ; in short, 
every thinxextraoriliaaT;, may beintrodacedwitli|p«at suc- 
cess ; and in this art there is an ample field for the dUplay of 
taste. 

In the external of a grotto the least attempt at ornament 
should be made. If it resemble some hcrraitage ooostnicted 
of roots of trees, or some similar kind of stmcture; so far, no 
good ; but no attempt should ever be made here to imitate a 
natural cavern, except, indeed, the situation should be peca- 
liarly happy for thia purpose. 

A cement for fixing targe shell-work and stonea 
is thns prepared : melt together resin, pitch, aad 
bees-wax, and add to it powdered marble or free- 
stone, and a little sulphur. Any of the finer ce- 
ments mentioned under the article cements, may be 
nsed for delicate purposes, 

I'he taftfi of those who. spend tlicir time in making small 
piecea of stacll-work to put into frames, must be sadly per- 
verted ; pity it is to see rio mncb ingenuity and patienee mis- 
applied ; for the thing produced can never affect the nnnd 
with any relioed sensation ; it is a childish toy, the constroc- 
tieo of wtiich is an unfit employment for the leisure of one 
poisexs^d of powers capable of cultivation. 

tiarge grotto work requires a degree of skill that *ery few 
are possessed of to make it intereatuig. 
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EXPERIMENT XXX. 

To make Artificial CoraL 

410. To two drachms of fine TenoUlion add one 
ooDce of clear resioi and melt them together. 
Havioff your branches or twigs peeled and dried, 
paint tbem over with this mixture while hot The 
black thorn is the best branch for it. Hold them 
over a gentle fire, turning them ronnd till they are 
perfectly covered and smooth. Yon may make 
white coral with white lead, and black with lamp- 
black. 

4L1. Or melt two ounces of sulphur in a crucible, . 
and add to it one oonoe of venmllioni whea thorongb- 
ly mixed, take off any pellicle of filth which may be 
OD the top. Pour it, in a liquid state, on any coin,- 
mouM, &c. This sobstance will receive a very ex- 
act impression, and resemble cond. If at any time 
it should incline to a yellow colour, a leather dipped- 
in nitric acid and rubbed over it, will restore its 
coralline appearance. 

This substance is that used by seal engravers to 
take off impressions of stones ; these impressions 
are called sulphurs. 



To take Ivtprtstions from Leaves. 

413. Take green leaves of trees or Bowers, lay tfaem 
between the leaves of a book till they are dry, 
then mix up some lamp-black with drying oil, and 
make a small dabber of some o«tton wrapped up in 
a piece of soft leather. Put your coloor npon a 
file, and take some on your dabber. 

Lsj'ing the dried leaf Bat upon a table, dab it very g«otfj 

widi the oil colour, tilt the veitu of the leaf are covered ; bat 

be careful not to dab it whardaa to force the ooloarbetiMOi. 

«2 
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the Trim Hoiiten % piece of pkper, or rather hava a piece 
Ujiog between Hveral sheet* of moUtened pK|>er for levenJ 
hours, and lajr thli over the leaf which has been blackrawd. 
Press it senti; dovn, thou inbject it to the action of a preu, 
or la; a neav y weight on it, and press it down very bard. Bj 
this means jon obtain a Tery beautiful impression of the leu 
an^d all the veins ; even the minutest will be represented in 
ft more perfect manner than they could be drawn with the 
greatest cars. These impressions may also be coloured in 
the same maniiet as prints. 

ExreniHENT xxxn. 

To preatrve Birdt. 

413. Ilia preserviD^ of beautiful birds, with 
which some foreign conntries abound, so as to re- 
tain their nataral form and position, as well as the 
beanty of their colours and plum^e, most be atteod- 
ed to with great care, lest they should be destroyed 
by insects, which has oilen been the case, to the 
great disappointment of the oataralist. After di&- 
necting all the fleshy parts from the bones, and 
rffloOTing the entraiU, eyes, brains, and tongae, 
the cavities and inside of the skin should be sprii^- 
led with the following antiseptic powder. 

OS. 

Hnriate of meronry 3 

C&lcined nitrate of potass 3 

I Sntpbateof alumine 2 

Sulphur 4 

Camphor ..-«..< 3 

Pulveriied black pepper 8 

Tobacco 8 

Mix the whole together, and keep it in a glass veuel, 
■topped up very cIom.> 

In Guiana, the number and variety of beantiAil birds is so 
great, that aoreial persona in tlie colony advantageomly eoi- 
ploy Uicinselves In killing and preienring these animala for 
the cabinets of the natnralisti in tbe different parts of Enrope. 
The method of doing this, as related by Mr. Banoroft, is, to 
pot the bird whidi is to be preMrved, io a proper veasel, and 
cover him with hwfa wines, or itie first diMillalion of ram. In 
this spirit ho is sunred to remain for tw«Hty.four, or forty 
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eiglit lioun or longer, aocordiDg to his rise, till it bu p'ene^ 
tra(ec! through ever; part of his body. When tliii is done 
the bird i* taken out, and his fe&then, which are no way* 
changed hy this innnersioo, are placed smootii and regular. 
He is then pnt into a machine made for the purpose, among a 
number of others; and his head, feet, wings, tail, &c. are 
placed exact); agreeable to life. In this poatare thej are all 
placed in an oven moderatelj heated, where the; are dowlj 
dried, and wilt ever after retain their natural [Msitioa, tritb- 
ont danger of putrefaetiott. 

EXPBR1ICBNT xxxiit. 

To wMike Pictures of Birdt, iy Means of their ovm 
Feathers. 

414. Get a thio board or pannel of deal, or 
wainscot, veil seasoned, that it may not warp. 
Paste white paper over it, and let it dry. Take any 
bird yoa would represent, and draw its outline on 
the paper to the attitude yoa desire, and of the iiill 
size> adding what landscape, back ground, fco. yoa 
wish. This ootlljiB, so drawn, is afterwards to be 
•filled up with the feathers from the bird, placing > 
each feather in that part of the drawing correspond- 
ing to the part of the bird it was taken from. 

Cover now the representation vitii several coats of strong 

Sm water, letting it dry between each coat till it is of the 
ckness <ri' a shilling. When jour ground is thus prepared, 
take tiie feathers off from the bird, beginning at the tail or 
pointa of the wings, as you mast work towards the head. 
These feathers are prepared by cutting off all the downy 
part ; and the larger feathers have the insides of their shafts 
pared off, to make them lie flat. To la; them on, use a pair 
of snuill pliers to bold thent b; ; and moistening the Kiun* 
Hied giound with water, place each feather in its natursl and 
proper aitaation. Keep each feather down, h; putting a 
small leaden weight apon it, till ;oq have anotbei' prepsered J 
to la; on. Be carefal not to let the gum came through (be 
feathers, as it smears them, and stilling to the bottoms of 
the weights, will be apt to pull the feathers off. When you 
have pnt on all (he feathers, ont a piece of round paper, and 
colour it like the eye, which ;on ma; stick in its place ; bat 
the best way is to get eyes made of glass. The bill, legi, 
Q8 
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Mid feet, muat be drawn ud coloured from NUure. When ilii 
tiniihed and a^j**"^*! ^o J°^^ mind, laj a, iheet of paper upon 
it, and apoB tbat m beavj weight to preaa it ; which niut le- 
maia till the whole is quite dry. 

EXPBKIMBNT XXXIV. 

To take tht Impression of a Butterfy, 

415. Having oftaght a butterfly, kill it without 

spoiling its wings, contrive to ipread these tmt at 

regularly as possible in a flying position; then, 

with a small brash or pencil, take a piece of white 

f tiller ; irasb part of it with gimi water, idtorwardi, 
ay yonr butterfly on the paper, cut off the body 
close to the wings, throw it away, lay the paper on 
a smooth board, with the By upwartu ; lay another 
paper over that, put the whole preparatioQ into a 
screw press, and screw it hard down, or ottiervise 
press it, for half an hour. Afterwards take off the 
wings of the butterfly, and you will find Uieir per- 
fect impression, with all the varioas colours maned 
dlstincuy, on Uie paper. When this is done, draw 
between the wings of your impression the body of 
the butterfly, and colour it after the insect itself. 

BXPUIHRKT XXXV. 

T^t Velocipede. 

416. This machine was the invention of Baroa 

Charles de Drais, master of the woods and the fo- 

rwta of Hia Boyal Highness the Grand duke of 

Baden. 

Its liieoty is founded on the wplioftlioB of m 
wheel to the action of a man walking. He body 
is carried and supported, as it were, by two skaitea, 
vkile the impalM is given by the alternate motion 
of ioth the legs. 

Aiabortedntws,inaweII-oi>Qitnicted oarrUge, both the 
BarriaM and its load much easier than he coold oairjr the 
load deiMM) his back; so a man eoiidacts,.b7 meana ot tb* 
Vriodpede, Ua body easier than if he had its whole weight 
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to Mpport on hia feet. It b eqaall; mcoatestHrie, Uuil the 
Velocipede, an it makes but one inqiresaioD, or rut, majr al- 
ways be diraoted on the best part of a road. On a hard 
roM, the rapidltj of the Velocipede resembles that of «a 
expert ikaiter; as the principles of tlie two motioaB are the 
same. In short, it runs a considerable distance while the 
rider is inactire, and with the same rapidity as when his feet 
are in motion ; and, in a descent, it will beat (he best horses 
in a gn&.t distance, without being exposed to the risks inci- 
dental to them, ss it ii rnided by the mere gradnal motion 
of the fingers, and mav be instantly sfopt by the feel. ' 

It eonsiats of two wheels, uue behind the other, coilneeted 
by a parch, on which a saddle is pUced, for the seal of tha 
tnveller. The front wheel is made to tarn on a pivot, and 
i^ gnided in tha same manner as a Bath-chair. On a cushion 
in front, the fbre-armis rested; and by this means the instru- 
nont Itad the traveller are kept in eiiailibrio. 



lUlh 

tbt traveller having placed himself in the Mddle, his el-> 
bowi extended, and lui body inclined a little forwards masl 
ptnce his arms dn the cashion, and preserve his equilibrium 
by pressing lightly oa that side which appears to be rising. 
The- rudder ^f it may be so called,) must be held by both 
hands, which are not to rest on the coshion, that they may 
be at fall liberty, as they are as essential to the conduct of 
the machine as the arms an to the miuntenance of the ba- 
lance of it : (attention will soon produce sufficient dexteriW 
for this purpose:) then, placing lightly the feet on thegronnd, 
long but very slow rteps are to be taken, io a r^ht Hoe, at 
flrst ; taking care to avoid tnming die toes out, Iwt tht factils 
shostd come in contact with the hind wheoL It is only after 
having acquiied dexterity in the equilibrium and direction 
of the Velocipede, that ue attempt to accelerate the mo- 
<l4 
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tion of Oe feet, or to keep Ihem elevated while it is in rafM 
motion, oDKht to be attempted. 

Ilie saddle inay be raited or lowered, as well aa the cn- 
■bkm, M pleasure : ud thus suited t» the heigfil of Tarioo*- 
persons. 



To lay Mezzotinio Prints upon Glasr, 

417. Take a mezzotinto print ; cut off the mar- 
^n, and lay it flat in a dbh of dear hot water; let 
it remain on the sariace till it sinks. Then take it 
out, bat be oaretnl not to break il, press it betwixt 
clean cloths or papers, so that no water may impear 
on the surface, bat let the print be qnite damp: 
then lay it. face nppermost, on a flat table ; have 
ready a plate of pnre crown ^lass, void of spots or 
scratches ; lay some Venice turpentine over ond 
side of it with a soil brush, hold it to the fire a 
little, to make it nta quite equal and thin ; then let 
it fall gently on the print. Press it down, that the 
tarpentine may stick to the print ; press- the print also 
,wiui your fin^rs, from the middle to the edges of the 
glass, that no blisters may remain. Wet your print 
with a soft cloth, rub it gently with your anger, wid 
the paper will peel off leaving only the impreasion 
upon the glass. When it is dry, wet it over wittt oil 
of tarpentioe till it is transparent, and set it by to 
dry, when it will be fit for painting. The colSnrs 
used are the common oil coloars,, and therQ is nft- 
thing particular in the process. 

BXFBBIMBNT X&XVK. 

To make Arti^cuU Pearb. 

418. Take the hlau or bhaJcfisJt, common in the 
Thames, scrape off tne fine silvery sosles from the 
belly ; wash and rub these in watw. Then snf^ 
fer this water to settle, and a sediment will befoond 
of an oily consistence. A. Uttle of tikis is to be 
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dropped into a hoUow glass bead of a blnigli tint, 
and shaken aboat, go as to cover all the internal 
sorface. After this, the head is filled ap with melt- 
ed vhtte wax, to give it solidity and weight. 

BXrBRIHENT XXXVtIt. 

To make variegated Powder. 
419. Mix clean filings of copper, brdss, iron, 
steel, and other metals. Put each of them 8epa-> 
rately into an iron vessel, and heat them till they 
change colour. The degree of beat can only be 
regulated by trial. Take these to a good flatUng^ 
mill, furnished with a lunnel at top, and pass these 
filings throngh it, and yon will procare a most 
beantifiil sparkling powder of all sorts of lively 
colonrs. ' 

ESPERIHIiHT XXXIX. 

To state Artificial Petri/aetioas. 

430. Fnt a qnantity of poanded flonr spar and a 
few bits of broken glass into a retort, pour npoii 
them some snlpharic acid ; fluoric acid gass will be 
disengaged, holding silex in solution. - The sub- 
stances to be made resembling petrifactions, as 
Uzards, frogs, branches of trees, birds nests, 8cc. 
are now moistened with water, and placed in a ' 
vessel connected with the neck of the retort. The 
fluoric acid gas will be absorbed by the moisture 
adhering to the substances, and the silex precipita- 
ted upon tLem like a sort of hoar-frost, hayin^.a. 
very beautiful appearance. 



16 

....Co<,glc 



iifi Sdektific Bxptriauntf. 

EXFE&IHKNT XL, 

To make Catl-SUtl. 
4Sl\. Place small pieces of iroa ia a cnioible, 
with a mixtare of ohalk or lime-stone and the earth 
of Hessian cntcibles. Sis parts of chalk and six of 
thu earth are employed for twenty parts of the iron. 
^e matters are so disposed, that, aftei fnsion, the 
i|»n most be completely covered by them, to prevent 
it from coming into contact with the external air. 
The mixture is then gradually heated, and finally 
exposed to a heat capable of melting iron. If the 
fire be well kept dd, an hoar will be sufficient to 
convert two pounas of iron into excellent and ex- 
ceedingly hard steel, capable of being forged. This 
is an advantage not possessed by steel made ia the 
usnal manner. 

EXPBRIMBNT XLI. 

To distinguish Iron from Steel. 

433. Drop a little wetdc aqna-fortis on the metat; 
let it remain for a fev minutes, then wash it off 
widi water, and if it is steel, the spot will be black ; 
but if iron, the spot will be whitish grey. 

ExrEKIHBNT XLII. 

Wine Test. 

4S3. Keep eqaal parts of oyster shells and crude 
snlphar in a white heat for a qaarter of an hoar ; 
when cold, mix the whole with an equal quantity of 
acidalons tartrite of potash, and put it into a strong 
bottle wiUi common water for an hoar,and then decant 
it into ounce bottles, with twenty drops of muriatio 
acid in each. 

This Uquor precipitate* Iba smaUest qnuititiei of lead, 
copper, b), fJrom wines, In a TSr; lenuUeblkck preci^tate. 
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To produce Musical Sounds hv the Flame of 
Hydrogen Gas in luhe*. 

434. Prepare a large via) bavin; a tight cork 
fitted to it, and into ^e cork insert a brass tnbe 
baring a stop-cock. Put two ounces of iron filings 
or tnming's into tbe vial, and ponr over tfaem an 
onnce of snlpburic acid, diluted with six oances of 
water. Tbe contents of tbe vial will now begin to 
effervesce, and hydrogen gas will escape. Place the 
cork in the vial and tarn tbe stop-cock : tbe gas 
win now esciq>e through the tabe, smd may be in- 
flamed by a piece of lighted paper. Having pre- 
vionsly procared an earthen or iron tnbe, two feet 
and a half long, and from one to two inches wide, 
bring it over the brass one in snch a manner that one 
tnbe shall be inserted in tbe other for two or three 
inches. In a few seconds, as the flame continues 
to^rosh up, very strange but pleasing sounds will 
be produced, wluoh may be varied by raising or 
depressing the large tnbe. These tones vary witli 
tbe diameter, the thickness, the length, and tbe 
substance of tbe tnbe or jar ; and also with chiuiges 
in tbe jet. 

Mr. Faraday, of the Royal lastitation, hM accounted far^ 
tliesG phenomena in the following manner. 

That the sounds are not owing to any action of aqueous 
vapOur, WEU Khenu by beatiuK the whole tabe above 213°; 
and still more evidently by an experiment, in which 1 suc- 
ceeded in producing them from a jet of carhonic oxyde. That' 
tbey do not originate in vibrations of the tube, caused by tbe 
current of air passiug tbrougbH, was shewn by using crack- 
ed glass tube*, tnbeH wrapped up in a clotb, and, 1 iiave ob- 
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b^ it In form by f rasptng it in the hud. The HNinds hue 
been aoconnted for, u well m tbrir la^ipoMd pecnliaiity ot 
prodnction bj hydrogen, by the aapponlion of a ra^ oanmit 
of ur tiiroagfa tlie tnbe ; bat that tiiU is not «saential, is afaewn 
by nsii^ bell-glaues and tubes oloKd tit one end. 

In examining attentively the (Lppenrance of a Dune when 
introdnoed into a tobe. It wilt commonly be found, that, on 
comine within its apertnre, a current of aii i* eBtabliched 
IfaroaKii the tabe, which compreues the flame into a maeh 
gmaller space; it is slightly lengthened, but its diuneter is 
Gonsiilerabtj dinunisbed : on being introduced a little farther, 
knd as the tnbe becomes warm, this effect is increased', and 
the flame is gradnally oompreued a little above its com- 
inencement at the orifice of the jet, mgre than at any otbec 
part; a very faint sound begins to be heard, and ai> it in- 
creases, vibrations may be perceived in the Qame, which are 
most evident in theopperpart, but frequently also perceptible 
in the lower and smaller portion ; these inorease with tbe- 
sound, whieh at last becomes very lood, and if the flnme 
be further introdnced into tiie tnbe, it is generally blown, 
out. 

The current is stronger in the axis of the tnbe than in any 
other part, in oonseqnence of the fiiction at the sides and 
the position of the flame in the middle ; and just at the en- 
trance of the tube an additionat effect of the same kind is 
{iroduoed, by the edge obstructing the air which passes near 
t ; the ur is therefore propelled un to the flame, and miag-> 
ling wllh the inflammable matter existing there, forms por- 
tions of exploding mixtares, which are Sied by the oont^n- 
eus burning parts, and produce sound, in the manner already 
described, with a roaring flame; only, the impelled current 
being more uniform, and the detonationB taking place more 
rapidly and regularly, and in smaller quantities, the sonnd 
becomes continuous and musical, and is rendered still more 
so by the effect of the tube in forming nn echo. 

That the roaring flame gives sound in consequence of ex- 
plosion, can hardly be doubted ; and tbe progress from a roaii 
to a musical tone, is easily shewn in tbe following manner :. 
lake a lamp with a common cotton wick, and trim it with 
ether or alcohol ; light it, aud hold a tube over the flame, in 
a few seconds after introducing tiie flame, the draught will 
be suffleicntly strong to blow it out, but if the cnrreut be 
obstructed by applying the fingers round the lamp at the 
bottom of tbe tube, combustion will go on, though irregn- 
Isrl; ; then, by a little management in admitting the air on 
one side or the other, and in greater or lesser quantity, it may 
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be iw ye l tod an to the fiune in varioni desreea, » m to pro- 
«Uee « roagb roaiing sound, or one more contiaaed and 
nDifonn, of a higher note, uid otote luuucal : uid tbMe. 
nMjbemade to passintoeach other »t pleasure :tbeD, bjinb- 
xtitotiDg a streani of etherial vapour for tb« wiok, which may 
be easily done from a small flask tbroagb a tube, tlie tones 
may be broaght oat more aod more clearly, nutil they ex- 
actly retemble thote of hydrogen. 

' A similar experiment may be made with coal gas ; light a. 
snudi Amnd barner with a low flame, and bring a glass 
tube, which is a very little larger, than the diameter of -the 
flame, down upon it «o as nearly to include it: the ourrent or 
air will be impelled ori the eiteroal part of the Same, it will 
lemoTe the limit of combustion a little way np fi-om tbe bur- 
ner, that part of the flame will Tibrate rapidly, barning with 
oontinned explosions, and an irregolar tone will he obtained. 
RemoTe the burner, and fix on a long slender pipe to tbe gaa 
tube, BO as to afford a Same that may be introduced into the 
tube ; light it, and introduce it about Sve or six inches, and 
a clear musical tone will be obtained. 

That the tube is not essentially necessary is shewn by 
making it swell into a uyUnder of tbree or four inches diame- 
ter, - except sbove and below \ or part of it may he extended 
iato a globe. I took two sir jarx tbnt were open above, bat 
Tith contracted apertures ; one of these was inverted over an 
inflamed jet of hydrogen, so as to fonn a lamp or bell glusa 
^oat it: there was no eSectof sound, because the downward 
currraits from above interfered witli the stream of air issuing 
op from beneath, and made It irregular^ hut placing Uie se- 
cond receiver on the flrst, applying them edge to edge ; so as 
to preserve Ibe current of sir upwards from distarbingforcesj 
the sounds were immediately produced: and, lastly, I suc- 
ceeded in obtaining the tones by the draught of a common 
chimney; fur, by attaching a large iu verted air jar to>the end 
of a funnel pipe that came from the flue,, closing ihtt other 
lower opening into it> and introducing an inflamed jet of 
hydrogen within the lower contracted orifice of tbe glass, the 
■onnds were produced. 

That the same sounds may be obtained by means different 
to those above described, though depending on tbe same 
canse, is shewn by some experiments made hy Sir H. Da-vy, 
in bis first researches on the miners' safety lamp. Small 
wire-gauze safety lamps being introduced into air jars filled 
with explosive atmospheres, the gases burnt on Ibe inside of 
the cylinder, and prodaced soands nimltar to those obtained 
fiom a jet of flamo ina tnbe. 
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HstIdk thus endesTonred to aeeoaiil for the p 
of sounds prodaced by jeta of flame in tubes and otfa«r vm- 
lelt, I shall notice shorfly the other combustible bodies I hsn 
fried.— CarlMitic oxyde. defiant gas, Hght hydiMiartMiiiatei 
coal gas, aulphurelted hydrogen, and aTsennrated hydrogen 
were burned at ibe end of a lon^ narron brass tnbenaiDg op 
from a transfcrrlDg jar placed under pressure in a pnenmtle 
trongli. Etber was bnmed from the end of a tube fixed io S 
fla«k containing a small quantity wliich was heated ; bat a 
better method is to pour a little ether into a bladder, tutd tken 
force common air in ; so much ether rises in vaponr as to 
prevent the mixture from detonating, and it may be pressed 
out, and burnt at the end of a tube. All these were very 
snccessfnl. Alcohol was more difficult to man^e trombeJB|; 
less volatile ; but it succeeded when raised in tapoar from > 
fluk and burnt at a tube. In trials made with a was taper, 
no distinct lone cuuld be produced; but when the tube was 
made very hot, so as to assist the current tfannigli it, some- 
thing like the commencement of a sound was heard at 
the moment the taper was blown out by the current. 

Hydrogen is by far the best substance by which to produce 
these tones ; and its siifieriority depends upon the low tempe- 
ratore at which it inflames, the intense heat it produces In 
combustion, and the smidl quantity of oxy^u that a plea 
balk of it requires. It is in conseqoence less easily extin- 
guished by the current than other gases, the current formed 
» more poweifnl and rapid, and an explosive mixture u 
sooner made. With gases producing little heat by combni- 
tion, and therefore occasioning but a leeble current, theefect 
is increased by first heating the tube at a fire, and wlten not 
beated previously, the tone is perceived In improre as the 
tube becomes hot fhtm the flame playing in it 

Some variations of Ibe form of the vessel ioelosinr the 
Same, and the material used, have been mentioned. Globes 
from seven to two inches iu diameter, with short necks, give 
very low tones: bottles, Florence flasks, and phials have 
always succeeded: air jara from four inches diameter to > 
very small size, may be used. I constructed some angtdar 
tabes of long narrow slips of glass and wood, placing three 
or four together, so as to form a triaogiriar or square tube, 
tjing them round with packthtead, and obtained tones from 
hydrogen. 



l;. GOO(^l(J 



Ammabmlm Jfieromopie. 301 

eXPERIIIBNT XLIV. 

To make Pearl-White. 

4S5. pDt good aqua fortis into a Floreoce flask, 
(fradnally add to it bismuth broken into small pieces, 
till no more dissolves ; let the solntion remain till it 
is transparent. Add some water to this, <and a 
iriiite precipitate will be formed, which most be 
washed and dried. This is white oxyde of bismalli, 
commonly termed magistery of bismuth, or pearl- 
white. 

ThiS'iB ns«d u a eounetic, and sold by the perl\imen ; but 
it impairs the skin, blackeniDg It by degrees ; and it has 
besides, ddetriogs effects D|iDn Uie constituUou. 



Animaliula Microsciqnc. 

426. The snrface of infnsed liquors is generally 
covered with a thin pellicle, easily broken, bat 
acquiring thickness by standing ; the greatest 
number of animalcnlcB are generally found in this 
superficial film. 

To tnate an infvuion ofpmptr. Cover the bot- 
tom of an open jar, about half an inch thick, with 
common black pepper bruised ; pour as much soft 
water in the vessel as will rise about an ioch above 
the pepper. The pepper and water are then well 
shaken ; they must not be stirred after, but be left 
exposed to the air for a few days, when a tbin pelli- 
cle will be formed on the snrface of the water, con- 
taiaing millions of animalculte. 

Ttfrotura the ttlt in pottt, boil a Utile flonr and water tilt 
it becomes of a moderate consistence; expose it toihe air 
in an open vessel, and beat it toother from titne to time, to 
prevent ttie snrhoe (tata growing hard or moaldy : after a 
kw dajs, espedall; in snmmei time, it will tarn sour ; then. 
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If it b« examloed with attentioD, joa will find mjrrladi of 
— ■- —i the Bdifftoe.' AppI; them to the mlcnwcope o — 



To ireai up Logi of Wood. 

ASn. The usual way of breaking tip logS of wood 
for faet, is by axes, and driving wedgea in. This is 
particnlarly laborioas ia roots of trees. It is also 
sometimes done by gunpowder, as stones and rooks. 
are blasted ; bat tiiis also is tronblesome. 

A better method of performiag this operation ia to bore a 
hole with an an^er, and introdncs a charge of powder. Aifc 
iron Borew, with a g^od thread, having a hole bored through 
its Bxu, is then introdaced into the hole, and turned till it 
come near to the powder. While- the screw is putting in, 
a wire is kept in the hole through its axis, but afterwatda 
drawn out, and a piece of tWine dipped in a solution of nitre 
pnt into ita place. This quick match is set fire to, and by 
alow hnminji;, affords time for the operator to retire before 
the gunpowder Sres. 

Ry this meaoi, Etny roots or old stumps of trees may be 
easily broken up. 



Tkt AMtomaton Chess-player. 

428. The aatomaton chess-player was constructed 
by Monsieur de Kempelen^ an Hungarian gentle- 
mui, and one of the Aulic Council. He was wellskHU 
ed in mechanics, and aa admirable chess-player. 
Being at Vienna in 1769, he had the honour of play- 
ing chess with the Empress Queen, Maria Theresa, 
who said to him, " I believe. Monsieur de Kempe- 
len, you think I play rery ill." To which be answer- 
ed, " Indeed, Madam, 1 could make an automaton, 
which can play as well as yoar Majesty." The Em- 
press took him at his word, and drew a promise 
from him that he would produce SDch an ingenious 



^see of meohanism. This he esewited in the ooarso 
of six months, and bron^bt it to Vienna, where it viw 
exhibited, to the delight and astonishment of all who 
saw it. 

After HonHenr de Kampelea had floished and exhibited 
bia aatMn>t(qi, ^"A had returned to hU house, he iindertMA 
nonj other meoluiiioal workt of a more useful description, 
and negleuted tbis Hne speoimen of art, so that it (ipradiulljr 
became nutj, wad ont of order. But when the Kiug and 
Queen ofSwedeDTisitedVieooa, anderthe titles of Count and 
CountesB of the North, the Emperor Joaeph, recollecting tkoL 
aatooiKtoii, and thinking it might amuse his royal gnesta, Mmt 
Ibr it, and Honaieur de Kempelen, to Vienna. Its reparation 
ODonpied him for five weekii after which it was shewn to tha 
Court, with the greatest applause ; and be was recommended 
to lake it with him into foreign countries fbr the purpose of 
0xhitHtion> Having accordingly obtained fivm the Emperoi 
leava of absence for two years. Monsieur de Kempelen set 
oat on bis toar, and visited many of the capitals of Eoropa 
with the most abundant success. His first exhibition was pt 
Fsiifl, where he also shewed a speaking fig^e, capable of ut- 
tering a few words. 

This wonderfal piece of mechanism has for many years lain 
dormant. It was brought to England in tiie year 1817, an4 
exhibited in the great room. Spring Gardens, London, and ia 
other places, to the admiration and satisfaction of tfaousaods. 
We shall here give a description of its mechanism andopera- 
(iona. The mom, where it is exhibited, has an inner apart- 
ment, within which appears tbe figure of a man, as large aa 
life, dressed after the Turkish fashion, silling behmd a 
chest three feet and a half in length, two feet in breadth, 
•od two feet and ahalf in height, to whioh it is attached by a 
wooden seat. The chest is placed upon four castors j and, 
together with the figure, may be moved to any part of ths 
Toom. On the plain surftce, formed by the top of the chest, 
in tbe ceii(re,isa raised immovable chess-board, upon which 
tbe figure has its eyes fixed; its ng^t arm and bond being eX' 
tended on the chest, and its left arm huldinj; a Turkish tor 
baeco-pipe. The exhibitor begins, bj wheeling the chest Iq 
the entmiee of the apartment within which it stands, and ia 
Hoo of the spectators. He then opens certain doors in tha 
chest, two in front, and two at the back at the same timie, 
pulling out a long shollovr drawer at the bottoio, which QVi* 
tains die cheu-men, a oushionfor Ihearmof the figure V>' rest 
ppon, andsomeconnteis. Two lesser doors, and ^ green cloth 
■creeq, oontrited h) the body ofthe figure, and its tower parts, 
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an likeviM gpeneri, uxl the Torkub robe wMob coven Ibon 
U rBi»ed ; to tiuil Uie oonstractioD both of the figare Mud cbtaX 
iuleruftll) is displaced. In this utate, the automaton is moTcd 
round for the examination nftbespeclators; and to banish all 
nupicion tbfttany living thing u concealed witliin avy part of 
tt, the exhibitor introdnces a lighted candle into the body 4^ 
Ae cbeit and flgnre, by wbich the interior of «acb b, is a 
great meaanre, rendered transparent, luid the moat sedret 
comer ia sheirn. Here it nay be<^>served, that the aaiae 
precaution 1o remore laipicioD is nsed, if reqaested, at the 
close as at the commencement of a game of ohens with the 
aotomatan. 

The cheat is divided, by a partition, into two noeqnal cImib- 
bers. Tbat to the right of the figare Is the narrowest, and oc- 
cupies scarcely on e-l bird of the body of tiie chest. It Isttlod 
with little wheels, levers, cylinders, and other nuchlBCiT 
wed in clock-work. That to the left coDttdns a few wbeela, 
some small barrels wifb springs, and two qnarters of a cirde 
placed boriaontally. The body and lower parts of the figtue 
conlaia tnbes, which seem tobecondactorstothemadijneiy. 
After a sufficient time, dnring which each spectator may sa* 
tisfj his semises and big curiosity, the exhibitor re^tloaea tbe 
doors of tbe chest and figure, and the drawer at botlom ; 
makessomeamngementsinthebody of the fignre; winds up 
Ibe works with a keyinserledintOBsmatlopenli^onthedde 
<rf the chest ; places a cnshion under tbe leR arm of tl» 
Bgnre, which now rests upon it ; and Invites any indivldoal 
present to play a game of chess. 

In playing a game, the aatomaton makes choice of tbe 
white pieces, and alwa^shai tbe first moyt,. 'I bese are SBSll 
advantages towards winning tbe game, which are dieerflill} 
oonceded. II plays with the leflhand, tbe right arm and band 
being GODstantly extended on the chest, behind whicb it In 
aeated. This dight incongroit;, proceeded from absMioe Of 
mind in the inventor, who did not perceive his mistake till 
tbe machinery of Ihe aatomaton was too hr completed to adk 
mit of the mistake beit^ rectified. At tbe conmencemcat of 
a game, the aatomaton moves its bead, as if takingaviewof 
the board i the same motion occurs at the dose of a game. Ill 
making a move, it slowly raises its left arm from the onsldeB 
placed onder it, and directs it towardsthesqnare of the pieee 
to be moved. Its hand and fingers open on touching the |rieoa, 
which it takes up, and conveys to any proposed square. Hw 
arm then returns with a natural motion to the oushion, npoi 
which it usually rests. In taking a piece, the aatonatoa 
makes the samemotionsofthe arm and hand lolay htrid of 
tbe piece, wtdch It conveys from the board ; and then, letnn* 
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ing tu ita own piece, it titkes it Dp, Mid places it on the va- 
cant square. These motions are peribrmei] with peifect cor- 
rectness ; and the deiterily with which the arm acta, especi- 
ally in the delicate operation or castling, seems to be the re- 
tort of spontaneous feeling, bendinff at the shoulder, elbow, 
and knockles, and cantiousl; aToiding to tonoh any other 
piece than that whichis tobemoved, nor ever making afalse 
toove. 

Alter amove made by its antagonist, the aotomaton re- 
mains for a few moments inactive, as if meditating its next 
move ; upon which the motions of the lefl arm and hand fol- 
low. On giving check to the king, it moves its head as a fdg- 
nal. When a iaise move is made by its antagonist, which frc- 

riatty occurs through cnnoaity to obsertc in what manner 
automaton will act, (as, for instance, if a knight be made 
to move like a castle,) the automaton t»ipi impatiently on the 
chest with its light hand, replaces the knight on its foroier 
W]aaTe,and, not permitting its antagonist to recover hisroove, 
proceeds immediately to move one of its ownpicccs : thus ap- 
pearing to punish him for his inattention. The liitle advan- 
tage in play which is hereby gained, makes the automaton 
tnore a match for its antagonist; and seems to have been 
(MUitemplated by the inventor as an additional resoarce 
towards winning the game. 

It is of importance that the person matched against the ao- 
tamaton, ^uwld be attentive, in moving a piece, to place it 
preuisely in the centre of itssquarei otherwise the figure, in 
attemptingtolay hold of the piece, may miasit^ hold, or even 
■uslaio some injury in the delicate mechanism of the Sugera. 
When the person ha< made a move, no alteration in it can 
take place; and if apiece be touched,it mustbe played some* 
where. This rale Is strictly observed by the automaton. If 
its antagonist hesitate to move for a considerable time, it t^w 
smartly on the top of the chest with the ri^ht band, which is 
constantly extended upon it, as iftestifying impatienoe at hia 
delay. During the time that the automaton is in motion, a 
low saand of clock-work is board, which ceases soon after ita 
arm returns to the cushion, and then its antagonist maj 
make his move. The works are wound up at intervals, 
after ten or twelve moves, by the exhibitor, who is osually 
employed in walking ap and down the apartment in which 
the Mitomaton is shewn; approaching the chest however,fi«it 
lime to time, especially on its right side. 
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EXFIKIHSHT XLVItl. 

To purify FUh Oil. 

429. To a galloo of crude stinking oil, pat a pint 
or water ponred off from two onnces of slacked lime ; 
stir the mixture several times for twent;-foar boon ; 
then let it stand a day, and the lime water will sink 
below the oil, whicb being oareftill; separated from 
H will be purified. 

Another Method iy wthieh to purify it still more. 

Vfllh a gallon of cmde stinUnfr oil, mix a quarter of an 
ODDce of powdered cbalk, a qaaiter of an ounce of ala^^d 
Ktne, and half a pint of water; itir them together, and when 
they liave stood some hours, add a pint of water, and two 
onncea of ptiarl-ashefi, place the mixture over a Gre to aimmev 
an the oil appears ol a a light amber colour, and baa loat all 
smell, except a hot, greasy soap-like scent. ThoD add balfa 
pint of water in which aa ounce of salt haa been disaoWed, 
nod having boiled it half an honr, poar the mixtnre into a 
proper vessel, and let it stand for some daya, till the oil and 
water separate. 

If thia operation be repeated leveral tiroes, diminiKhine each 
time the qnantit; of ingredienia one half, the oil will bo 
broujfht to a light coloar, and rendered as sweet aa the cam- 
mon spermaceti oil. 

Oil pniifled in this manner, bnriM mnch better.and answera 
the pnrpoaes of the woollen manu&Gtnre. Ifan oil be wanted 
lUcKer and more nnctuons, it may be rendered so b; the ad- 
dition of tallow. 

■SPEBtUEHT XLIX. 

Mode of analysing Minerals, and reducing Metals 
from their Oxydes, by the Blowpipe. 
4S0. The substance to be submitted to the action 
of the blowpipe should be placed on a piece of char- 
ooa), or in a small small spoon of platina, gold, or 
silver ; or, according to Sanssure, a plate of cyamite 
may sometimes be used. Charcoal from the fire is 
to be preferred, which should be well ignited and 
dried, that it may not crack. The sides, and not the 
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ends, of the fibres mast be used ; otherwise the sab- 
stance to be fased spreads about, and a roand head 
will not be formed. A small hole is to be made in 
the charcoal, which is best done by a slip of plate 
iron bent longitadin^Iy. Into this hole tbe sabsbince 
to be examined mnst be pnt in very small quantity ; 
if a very intense heat is to be used, it should not ex- 
ceed the size of half a peppercorn. 

The metallic spoons are used when the substance 
to be examined is ictended to be exposed to the ac- 
tion of heat only, and might undergo some change by 
immediate contact with the charcoal. When tbe 
spoon is used, the flame of the blow-pipe should be 
(urected to that part of it which contains the sub- 
stance under examination, and not be immediately 
applied to the substance itself. The handle of the 
spoon may be inserted into a piece of charcoa] ; and, 
if a very intense heat be required, the bowl of the 
spoon may be adapted to a bole in the char- 
coal. Small portions may be taken up by pla- 
tina forceps. Salts and volatile substances are to be 
heated iu a glass tube closed at one end, and en. 
larked according to circumstances, so as to form a 
small mattrass. 

When the altcratjon wMch the lubilance imderKoe* hj the 
mere action uf heat has been observed, it will be neceuarj to 
examine what Turther change tidces place wheD it is melted 
with varioDS fiuxes, and \\ovi far it is capable ofredactioD to- 
the metallic state. 
ThBM fluxes are, 
1. Microcoimio salt; a compound of pfaosphorieaeidjiodR, 



2. Sabcarbonate of sodn, which inust be free from all im- 
puri^, and especially from sulphuric acid, as this will be de- 
composed, and sulpburet of soda will be formed, which will 
dissolve the metals we wish to reduce, and produce a bead of 
oolonred glass with substances that would otherwise give a 
colourless one. 

3. Borax, which shonld be first freed from its water of 
erjrslBllieation. 

Tbese are Iccptpowdered in small flasks; and, when Used) 



858 Soimti^ ^aptrimeuit. 

B efficient qiuntity uaj be lalcen np by the muutcned poiirt 
vfa knife: the ipoistDre ctmses the particles to coliere, and 
preTents their bein^ blown away when placed on the char- 
coal. The tlnx mast then be melted to a clear bead, and the 
■nbstance to be esnmined placed upon it. It Is then to be 
sabmitted to the action, first of tbe exterior, and afterwards 
of the interior, flame ; and the following circamstances to be 
carefnily observed: 
t. Whether the substance Is disaolred; and, ifso, ' 

5. Whether with or witfaoat etferresoence, which wonid be 
occasioned by tiielion of carbonic acid, sulphiireoas acid,oxy- 
gen, gueonsoxyde of carbon ke. 

3, The traoBparency and colour of the glass while cooling, 

4. The siitne circumslancea alter cooling. 

6. -The nature of the glass formed by the en terior flame, and 

6. £y the interior flame. 

7. The varioas relations to each of the flaxes. 

It must he obserTed,thatsoda will not form ahead on char- 
coal, but with a certain degree of heat will be abmrbed. 
When, therefore, a sabstance is to be ftised with soda, this 
flax must be added in lery smell quantities, and a ver^mode- 
late heat nied at first, by wliich means a combinalion will 
take place, and the soda will not be absorbed. If too large a. 
quantity of soda has been added at first, and it has coose- 
qoently been absorbed, a more intense heat will cause it to 
return to the sor&oe of the oharcoal, and it will then enter 
into combination. 

Some minerals combine readily with only veiy small por- 
tions of soda, but melt with difflcully if more be added, and 
are absolutely infiiaible with a larger qiiHutity : and when the ' 
satistance has no affinity for this flax, it is absorbed by the 
obarcoal, and no combination ensnes- 

When the mineral or thesoda contains sulpharorsolpburic 
add, the glass acquires a deep yellow coloar, which by tbe 
light of a lamp appears red, and as if produced by copper. 

Iftheglass bead becomes opaque as it cools, so as to render 
the colour indistinct, it ihosid he broken, and a part of it mix- 
ed with more of the flux, until the-colonr becomes more pure 
and distinct. To render the colour more perceptible, t^ 
bead may be either compressed before it cools, or drawn ottt 
to a thread. 

When it is intended to oxydate more highly a metallic 
oxyde coDtainedinavitrified compound with any of tbeflnxes, 
the glass is first healed by a strong flame, and, when melted, ' 
is to be gradually withdrawn from the point of thcbluc flame. 
This operation may be repeated scTeral times, permitting the 
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glMH sometimes to cool, and nsingajetofiiuge aperture with 
tiie blow-pipe. 

The redaction ofmetalsiBeffectedintlie fnllow maoner:— 
llie glass bead, formed aHer tiie manner already poiiited out, 
is to be kept in a state of fuuon on tbe ciiarcnal as Ion;; as it 
remains on the sarrace, and is not &bsort)ed, that the metallic 
particles may collect iliemselvea into a globule. Itis then to 
be fused with an additionalqaantity or soda, which will be 
absorbed by the charcoal, and tbe spot where the absorptioo 
bai taken place is to be strongly ignited by n tube wilb s 
■mall aperture. By Gontinuiog this ignition, the portion of 
metal, which was not previously reduced, willnon be brought 
to a metallic ilateiand the proceasmay be assisted by placing 
the lead in a smoky Oame, so as to corer it with soot thai u 
not easily blow^ off. 

1110 greatest part of the beads which contain metals arc frer 
qnently covered with amelalMcsplendour, which is most easily 
produced by a gentle, Butlcring, smoky ^me, when the more 
ioltinse heat has ceased. With a moderate heat, the metallio 
hurfacc remains : nod, by.a littie practice, it may generally be 
known whether the substance under examination contains a 
metal or not. Hut it must .be observed, that the glass of bo- 
ras soinelimes assumes externally a metallic splendour. 

When the charcoal is cold, that part impregnated with tbe 
fused mass should be taken out withaknite, and ground with 
distilled water in a cijstal, or, what is much belter, an agate 
mortar, llie soda will be dissolved ; the charcoal will fioat, 
and may be poured olf ; and the metallic particles will remain 
in the water, and may be examined. Jn this manner most of 
tbe metals may be reduced. 

F.XPBniMaNT L. 

Mr. Hare's (of Philadelphia) Experiments oH 
refractory Suhstattcei, by the Oxy-Hydrogen 
Blow-pipe. 

431. Silex — beiD^ in a fine powder, when moisU 
ened with water, became agglatfnated by the beat, 
und was then perfectly fused into a colourless glass. 

Abtmiae — perfectly fused into a milk-while enamel. 

£«rylu— fused immediately, with intumescence, owing lo 
water ; it Ihen l>eoame solid and dry, but soon melled again 
into a perfect globule, a greyisb-wbite etuunel. 

8tr«MUa~\b» same. 
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Chmne — perfbotl; fased Into a wbite eaunel. 

Zimm, — the BBme. 

Lime — Wben the compound flame fell upon the llmfc, Ihe 
splendour of the li^ht was perfectly insiipportftbie by tbe 
naked eye ; and when Tlewed throDEh deep-colonred glassei 
(as indeed ^1 these experiment* oDght to be,) tlie lime wai 
Been to become rounded at the angles, and gradually to sink, 
till, in the coarie of a few aeconds, only a small globniar pro- 
tuberance remained, and the maH of supportin)^ lime was alio 
superficially fiised at the base of the cnlomn, through a space 
of naif an iticfa in diameter. The protuberance, as well as the 
Gontiguou« portion,'of lime, was conTertedtntoaperfectlywbJte 
and glistening enamel: a magnifying ghus discovered a few 
minnle pores, bat not the slightest earthy appeartuice. 

Afi^Tim'ii— The escape of the water caused the tmIcx of 
Ihe cone to fiy off in repeated flakes, and the lop of the firni- 
tnm, that thus remaiiied, gave nearly as poweifiil a rviflectioD 
of light as the lime. After a few secunds, the piece being ex- 
amined with B magnifying glass, no TOngbneases or eiutby 
particles conU be perceived on the spot, but a number of 
glassy smooth protuberances, whose sarface waa a perfectly 
tohite enamel. 

Plathaan — was not only melted, hutvolatiBed with* strong 
' ebullition. 

Soei CVyrtn/— transparent and colourless. This mineral 
was instantly melted mto a beautiftal white glass. 

CammMi Qutrtx — flised immediately into a vif roons gtobnie. 

Clin P/iHt— melted with equal rapidity : it first became 
white, and tlie flision was attended with ebnllition and a se- 
paratjon of numerous small ignited globules, which seemed tu 
barn awsy as they rolled out of the carrent of Bame : the pro- 
duct of this was a beantifiil splendid enamel. 

da/Mcbny— melted rapidly, and gave a beantiful bluisb- 
white enamiel, resemUing opal. 

Orienlal Carnttian — fused with ebullition, and produced a 
semi-tranaparent white globule, with a fine lustre. 

RedJatper — ^from the Grampians, was slowly fated WHb a 
sln^ih efienesoence: it gave a greyish black slag, with 
white spots. 

Smtkg QKcrtr— or smo«ky (opaa, melted into a eolourleis 
gkibule. 

jBer;^ melted instantly into a perfect globole, and continu- 
ed in a violent ebullition as lo)% as the flame was applied 
and when, after the globule became cold, jtwashcated anin; 
the ebullition n'as equally renewed : the globule was a ^ass, 
of a besatihil hintsh milky white. 
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£hur«Ua^P«rH— llieNune; only the globule waagieen, 
and perfectly tnnspkrent. 

OlivM-^iued into & dark-brown globule, almost black. 

Vttunian — instantly melted into a beautiful g^en glass. 

Lnteiie — inatantlj fused into & perfectly traoipuent white 
glus : the fusion was attended with strong ebuUilion, and 
many ig^nited giobules darted firomit, and burnt in the air, oi 
rollM out upon the dmrcoal and tben burned. Were they 
not potassinm? This stone contains full 20 per oenL of 

Chrt/tobtnfl — (Cymophsneof Halley)wai immediately ftised 
into a greyish-white globule.. 

AeryiialUzed MintriA — ftom Hnddam, Connecticut; ac- 
ccvding to the Abbe Hauy, it is etryoieri/l; according tt> 'Co- 
lonel Gibbs, eonmdutn : it fused with ebullition and scintilla- 
tions, and produced a very dark globule, almost black. 

T'opo?— of Saxony, melted with strong ebullition, and bt]<< 
esrae a white enamei. 

Samar or Kyioult — perfectly and instantly Aised, with 
ebullition, into a white enamel. 

Conaiditm of the Etut ImUm — was iminedialely and [ter- 
fectly fused into a gray globule. 

Conttutum of China — the same, with aclive ebnililion. 

Zircon ^ C^/im— melted witii ebullition into a white 
enamel. 

Hyaanth ofExpailfy — liised into a white enameL 

CrnnamoR ttone — instantly fused into a black globule, with 
violent ebollition. 

Spineil* ijufry— fused immediately into an elliptical red glo- 
bule. 

SUalile — melted with strong ebollition into a grayish stag. 
—^Porcelain, common pottery, iragments of Hessian cruci- 
bles. Wedgewood's ware, various natural clays, as pipe and 
porcelain clay, fire and common brick, and compound rocks, 
EtCv werefnsed.with equal ease.— -In snbsequent experiments, 
gold, silver, platina, and most of the metals, were not only - 
voiatitieed, but burnt wilfa peculiar flames. 
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CHAPTER xn. 

QPTICS. 
SECTION I. 



433, OPTIctt ii Ut» aoienoe of vision, and it in- 
dudes Dioptric), CatopMcs, and Chromatioa. 

IHnXn'e* M the pcleDce of ntia^tei viwioQ, or Uwt whicb 
coDiiden the ieveral rerraotiona pf l^ht ia p^wiiit: throa{;h 
diSbreiit media, u air, water, irlas«,&c. and esp^iaU^ Ipwea. 

Qoeptrici ia the icisn^e of reflected visioii, and explaiiu 
the appearances of objeuta ««ea by the TofleotiDR of poliabcd 
aorfaoei. 

Chrvmatiti Is that part of the science gf pptics which e(- 
pUinithe a^eral properties of ttie calowre «f light, And of 
naturalltodiei. 
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433. Ught ooiuists of an iaconoeivably great 
nnmber of parttoles flowiag from a Innunoua body 
in all dissections. A ray ojlijffit is the wotitH) of a 
sipglq particle, which ia re{)r«seoted by a straight 

Une, 

Light travels from the san to the earth in ahont 
eight minutes, or at the rate of two hundred thou- 
sand miles in a second of time. 

The velocil; of liglit was discovered by observing' the 
eclipies of Jnpiter's latellites, which are faand to happwt IS 
minutes later thaa the oaicalated time, if the earth is in that 
part of the orbit wliich is farthest from Jopiter, than if it were 
ID the opposile part of the heavens: that is, the light Trom 
the satellites of Jupiter is 16 miontes in travelliDg over the 
length ofthe earth's orbit, or '"" -"" '—■•- 
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484. Tbfl pwtidei of lipht move in alt direottons 
without the leaat disturbance, and hence it is infer- 
red they must be inconoeivobl; small. 

Sxperimti^. Mkka a SDudl pin-bole in a pieM of brown 
{tapM, and throng^h thu may be teeu at ooce a great rariely 
of ub^etB, u trees, bouiea. Etc Now ae we see obJMts ontf 
by the partiolei of ligbt reSected fhnn tltem te the vfc, it » 
evident that tiieie particles mmt cross eacb other in passing 
throagb the hole in (be iM^r, which Ihey do without being iu 
fbe least disturbed bj the motion. 

A candle placed on an eminence in a dark night niaj be 
seen a mile or two all ronnd, whieh proTes that light ntovei 
in all directions, and ai a single candle maj be seen in all 
ttot spaca iu an initant after it h Hghted, we may be sure 
the particles most be very simJI. 

435. Li^t always- Btovea i» a atraigkt liae, for if 
yoa ]Q6k at an otgcct throng a straight tube, jaa 
see it by means or^ia rays of light flowing from it ; 
but point a bended tube toward the sun, and its rays 
will not pass to the other end. 

The shadows which are osst by opaqae bodies, as a boilil- 
ing, &I1. prove atao that the rays (tf ligbt raave in a itraigM 
line only. The particles flowinf; tnia a lumittow body, as the 
ann, or a candle, give us the idea of light ; thtwe partiolei 
ttdling on bodies, as the rnrnitva of a raom, >ad reDecled t» 
our eyn, farnishus withthe idea of light 

Go into a darkened room, and yun have noidea what that 
room contains ; admit tbc cays of light, and owing to the 
veloei^ with which tiiey travel, tbey flow apon aU the bodies 
in the apartments at the same instant, aad are reflected tn 
the eyM, tbare^ exciting la the mind the idea of these 
bodies. 

4S6. Every part of a visible body reflects the rays 
of light in all directions. 

For let a penoB stand where he will, heaeMttrery part of 
the suriaee of a body which b towards him, when ao object 
obalracts the rays. 

43F. The intensity or degree of light decreaseis as 
the square of the distance from the Inminous bo<fy 
iaor eases. 

If Tou atand one yard, two yards, three yards. Sec, from a 
candle, the proportion "-■■'■■ - - 
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ninth ; that i^ at two y wds dutance, joa hnre onljr flis fiMiTtll 
part of the bene6t of the cuidle that 30a woaM hmvt nt a 
jard'* distance only ; and at three yards distance tlie benefit 
would be oDly one-uinth as great as at one yard distance 
otUj ; at four yards it woold be onty onc-iaxteentii, and so ml 
The planet Henchel is abont twenty times as far from the 
sna as the earth; it will therefore enjoy 30 x 30 times, or 400 
times less of the benefits of light and heat than we experienee. 
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438. A slender portion of rays separated from the 
rest, is celled a pencil of rays. 

, PNicib of rays are either oonioal or cylindrical ; the iuds 
of a pencil being the same with tbe axis of the . cone or cy- 
linder. By a medium, is meant any pellnoid or transparCDl 
body, wbicb suffers llgjit to pass through it, as water, air, and 
glass. 

Parattrl royi are those which move always at the same dis- 
tance from each other. If rays coatinnally recede from each 
other, they are said to dhirgt : and if tbey oontinnally ^ 
proach towards encb other, to eomergt. 

The point at which conTergine rays meet, is called the 
faau. The point towards which they tend, but which they 
are prevented from ooraing to, by same obstacle, is called the 
imagmaty fitaii. 

When rays, after passing throu^ one medinm, on entering 
another medinm of different density, are bent oat of their 
Ibrmer coarse, and made to change tiieir direction, they are 
sud to be rvfraeud. When they strike against a soKaee, 
and are sent back again from the sniiace, they are said to be 



A Utit is glass ground into such a form, as to collect or 
disperse the rays of light which pass through It. These are of 
difl'erent itopes, and from thence receive different names. 

A plano-convex has one side flat, and tbe other eonvex ; a 
plano-coneave is ffat on one side, and concave on die odteri 
a double convex, is convex on both sides ; a dunble concave, 
is concave on both sides ; a menitcat, is convex on one sidei 
and concave on the oUier, like the common watch-glass. 

A line passing tlirough the centre ofa lens is called its «xu. 

Apn'/m, is a triangular piece of glass, which has the power 
of separating the rays of light into their component i)arts. 
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Refraction, 
SECTION IV. 



4^. If parallel rays fall upon a plano-coiiTe^ 
lens, they vill be so refracted as to. unite in a poipt 
behind, called the focofi, wbich point is at a distance 
equal to the diameter of the sphere of which the 
lens is a portion. 

If parallel rays fall on a double convex lens,, 
they will be refracted and unite at a distwice equal 
to the radius of a sphere, of which the lens is a por- 
tion. 

440. All the rays of the son that pass through a 
lens are collected in the focus ; and the force of, the 
heat at the focns is to the common heat of the sun, 
as the area of the glass is to the area of the focus. - 

If the area of the lens be tlKeeuiclM8,uidthkt of thefocu^ 
onl; one-fonrtfa of as ineb, then the areaa of all circlea 
being u the squares of their diameters, they will be to one 
another 1*: 12*, or 1 : 144. 

441. All common burning glasses are double con- 
vex lenses, which is the reason why globular decan- 
tors filled with water and left incautiously exposed 
to the direct rays of the sun, have been known to 
bum furniture. 

442. ''The camera obtcvra consists of a double con- 
vex glass so adapted as to fit to a hole in the shatter 
of a darkened chamber: behind this is fixed at a 
proper distance, a sheet of paper, on. which a pic- 
ture of the external objects will be painted. 

In a portabU camera obtatra, the lens is fixed ia a box, and 
by means of a mirror. placed at a proper angle, the picture ii 
reflected upon oiled paper, oa wnich the artiit sketches hii 
draught, 

443. The magic lantern depends likewiseon the 
doable convex lens, which is fitted to a hole in a 
dark lantern, and little pictures painted in transpa- 
rent colours OD slips of glass are passed aaccessively 
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between the lens and the caodle in the lant^n. 
These pictarea are then paioted on the vail of the 
room or a sheet, &c. tb«U is placed to receive then. 
The figures mast be inrerted in ttie lantern if tb^ 
are to be npright on the wall, 

444. The ^umtcumagoria is like the mag^o Ian- 
tern, only instead of painting' ttie figures on trans- 
parent glass, all the glass is opaqne except the 
figare only, which being painted in transparent co- 
loars, the light shines throngh it, and no light ean 
mi npon the screen but what passes throngh the 
figare. Ihe screen is very tiiin silk placed betveai tiie 
spectators and the lantero, and by moving tlie Ian* 
tern backwards or forwards the fignres seem to re- 
cede or approach. 

' 445. The mnltipIying-^Bs is on ttie principle of 
the plano-convex lens, but instead of a coDvex side, 
it is cut into several distinct surfaces, so that instead 
of seeing one object tbroogh it, we see as man; as 
the glass has plane surfaces. 
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440. When Ae rays of light strike agtrinst • lar- 
face and are driven back fran it, they are said to be 

All olgects are roadered visible by the tight they 
reBect fnun their snrface; and glass itaelf is ^tin* 
gnished by the rays it reAects, 

Bodies with polished surikces, which refieot the rays of 



light oopiouslj, are called mimm. These are (enerallv 
-1. _..j._ _» -'(jgg^ tinoed or quickail*eied on the tMoE 

__ ..JM-glMMS. 

Hinoa are either sJdw, roimx, or eMmet. The Snt aacl 



part, and oolkd looldiw-glMMs. 

Himoi are either sfan*, eaitmx, 
leBects the rajs of light in a direotioa exactly naiilar to that 
in whivh thn MI apon it, and therefore represenU bodioa of 
their mlBtal aiagiatatle. 



A ra; eoniiig firan tmj InminoDi body, ^iriilBh fiiUs upon » 
r^ectiDg Mriace, !■ termed the Mcufanl nj. Anjrofllght 
atrikittff peipendionlBrl} ipMl aptHte mirror, 1> reflected b&ck 
te the MUHe direetioD ; bat those mrs which strike it oblique- 
ly, are reflected back, in an oppoaite direction, bat with tiio 
same obliaoitj: oonseqnentty the sugle of.refleotioB is ec- 
iMlv equal to the «a^e atiatidettee. 

Ira poMtl of panOlfit rayabe lMtd«nt m a«MiM MAffrteal 
yWiiliu, they will he reAeateildiratgi^: aD<ith«fl)ci««Br 
tjie raflcoted r>^ will bisect tbe radiiu which is parallel t» 
ue incident rsjs, and be virtnal. 

If a radiant objetft be (ilaCMf Before a CdnrM speentttw, 
I. Tba image will ay paa t' beUsd the q>eci)liim. ft. It will 
appearereot 6. ItwlEltolMa dia> ftcobjefit. 4. AatlM 
•lywfrapf>iaiHbe«aeafieMlam, tbeinM^ftllllikowiseapk 
proaeh ue speoaliim ; sJid iacnMsCf till & leagtfc, when tbt 
di^eBi toMhW flw armtidMI, the object aoAimage will mt6t, 
aad W aqori, A, TW imagv wlU bo omms towatda th* 

Ua pencil of paralkl ra ja fklloi " " ' " '" * * 



tba Te(lect«4 rayi WW kiicvt tho n . 
imudent rayi, and be reaL 

If rays diTe^inf fiora a radiant placed In tte eentre, Ml 
on a coneave spherical ipccalam, the fbens will Minolde with 
the centre, and the image with the object. 

If the radiant be placed between the centre and the pi^ 
cipalbMiWi the inife win be Tormed at the other side of tbo 
centre ; and the distance of the radiuit from the specninm 
will be to its dialanoe from the centre, ai the distaoee of tho 
foooa from the specninm to its distance irom the centre. 

If the radiant be placed in the principal focus, the rays 
will be reflected paralleL 

If the radiant be placed between the priDcipalfbcas «ud 
the apecninin, the rays wilt be reflected difcrEldg from att 
inuKiDary focus btAind the specalntn ; And (he position <sl 
the ¥aeiiB will be determined Ih the tame maaner as beroie. 

The iaiafc it iuTarfed or erect With respeet to the objcO^ 
acimrdinK as thN are at different aides, or on the same sldo 
of the eeirtreof the apeoalam. 

The degrees of heaf generated in (tie foel of dlfferant ipe- 
cnla when exposed to Oiv son's rays, are a» Aeir area* 
directiy, and laveraely aa (he sqaares of tiietr focal length*. 
And the heai generated in tho tocaa of a specohim eitiploy«d 
fZiw is to Sie snn's direct boat, as the area of tbe 

b4 
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SECTION VI. 

OF THE BYE. 



447. The eye consists of a transparent horny 
coat on its outside, oalled the cornea; within it, is a 
pare liquid called the agveotu humour ; and with- 
in the aqueons hamour, is a lens, like a spectade 
glass, called the cryateilline humour. 

Beyond that, is a Jelly-like homonr, called the mtrtomt 
iaDioKr,.fillJDKtheballof theey«; aadat lliebackof tbe eye, 
if spreBd the optic Dcrre, rttin*, or fine net-wori:, to receive 
tiie ImprcMioDi of the rojB of light. 

The borny co&t, tbe lent, called the eiyat^tiae hutnonr, 
■nd the other transparent liDiitoan, aniwec tbe general par- 
pose of one speolacle-glaM, with nice and wonderFal powera 
of adaptation. 

. A B C D ia a tection of the globe of the eye, the three ooor- 
centric circles repreaenting the three coata. - 



. The external coat, or membrane, Is called the lelerot&B ; 
it is itrouK. elastic, and of a white colonr, resembling parch- 
meot: the hinder part is very thick and upaqoe, but it grows 
graduallj thinner, aa it approaches the part where the white 
' of the eye terminates. A circular portion of it in front, is 
perfectly tranaparent, and more convex than tiie rest: this is 
called tbe eomea, as C D. 

Immediatelj ulhereut to the scterotioa within, is the «io- 
rotdef, which is a soft aod tender coat, composed of nnmerena 
vessels. This membrane is inwardly of a msset-brown co- 
lonr, inclining to black. lake tbe sclerotica, it ia distin- 
guisbed into two parts ; the fore-part is called the irit, while 
the hinder part retains the name of choroides. Tbe tbro-part 
conuneucei at the place where the cornea begins: here it 
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fttUobM itself more itivBst; to the raleiotica hj a oeltnlMr 
Bobstance, fonuiog a kii^ of white narrow einmlar riqi, 
caUed the dUary cirele. Tbe choroides Kparntes at this 
place from the sclerotica, changing its direction, tnrniB);,' oi 
ntther folding, directly inwuds, towards tlie -axis of the eye, 
onttin; the eye, a> it were, tratuTerselj. Tbe iris is com- 
posed of two kinds of inuscalar fibres ; nne sort tentHof;, lika 
radii, towards the centre of the circle, and the other forming 
ft number of concentric circles ronad the samecentre. The 
central part of the iris is perforated, and the orifice, which is 
ealled the pupil, is varied in ma^nitade by the aotion of the 
two sets of fibres corapouog the Iris. 

When a very luminous object is viewed, the oironlar fibre* 
ootitr&ct, and diminish the orifice; and on the other baiid, 
when the objects are dark and obscare, the radial fibres of 
tbe iris contract, and enlarge tbe pnpil so as to admit a 
greater quantity of light, llie iris is differently oolonred in 
different persons : in some it is blue, in others brown, or of a 
hazel colour. 

The whole of the choroides is c^iaque, by which means do 
light is allowed to enter into the eye, but what passea through 
tbe pupil. To render this opacity more perfect, and the 
chamber of the eye still darker, the posterior surface of tbhi 
membrane is covered all over witli a black mucus, called the 
pigmtatum nigrum, 
. From the part of the choroides, called the ciliary circle, 
arise a set of rqdial fibres, turning inwards towards the cen- 
tre of the eye, and filled up bclween with a black mucus, 
giving it the appearance of a membrane, C a, J)b. This 
serves to support the crystalUne hnmonr hereafter d»- 
Bcribed ; and is called the UgameTaum eiHare, oi ciliary 
ligament 

The third and last membrane of tbe eye is called the 
retitm. This is a fine and delicate membrane, being an ex- 

IiansioD of the medullary part of the optic nerve. It is spread 
ike a net all over the concave surface of tbe choroides, and 
terminates at the ciliary ligament. It serves to receive the 
Images of objects produced by tbe refraction of the different 
humours of the eye, and these objects are painted, as it were, 
upon its sarface. It is itself transparent, but appears black, 
bj reason of the pigraentnm nigrum spread underneath it. 

From the binder part of the eye (bat not from the centre 
part) proceeds the optic nerve A, which conveys to the brain 
tbe sensation produced upnn the retina. 

Tlie coats of the eye which Invest and support each other 

after the manner of the concentric coats of an onion, or other 

B 5 
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kalfatai root, ineloM tlUM truupuHit bodipi, called tlw 



The nfmmmt hwnoar ia tfae mo«t fluid, being thio Mid dew 
like mtori it flUa op the «pmm betwe^ the cornea and 
tUiarr liguMnt, being divided into tvo portion hy the orii^ 
which awiBs ia it Thew are cftlled tfae uitafior umI poa- 
teriorpMttouofthe squeoiu ttonour. 

IIm vryt t m Bi Km ia tlie Moond Imoioar of the eye, and is at 
ttaaspannt aa the purest oryital ; but !■ ooiwUteHOe it rv 
Mmblea a bard jdijr, growing lODiewkat wCler rrout On 
■Mdle toward! the edgea. Its form i« that oS a douUo M»- 
vex leni, but more coavex on Uie inlefkv thaa «■ ths 
•otteriw aurftce. Thta humonr ii oootaiaed in a twj alroi^ 
a&d tniBiparent membrane, called the aradmaidei, and ia 
aaBpmded behiud the aqaeuu humour bj the Ugamenhm 

Tbe vitreouM is the third bnraow of the eje ; and itreodvea 
its Bane, liice tbe others, from its appeannoe, which is liba 
melted glaaa. It is not so hard as tbe crystal line, Bor ao 
liquid as tbe aqueous humour. It filb all the iaterior cham- 
ber of the eje, behind the crystalline hamoar. 

. Of the Manner ia tohich Vi»on it perfarmei* 

448. AiS every point of an object, ABC, 
sends out rays in all directions, some rays from 
every point on the side next the eye, will fiul apoa 
tlie cornea, between E and F; and by passing ea 
throngh the hamonrs and pupil of the eye, they will 
be converged to as many points on the retina, or 
bottom, of tbe eye, and will th«von form a distinct 
invwted picture, c & a, of tbe object. 
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nwdrtpcmailotnsi^ qrt, tbtt (tow ftmallMpabt A«r 
tile object, will be GoiiTerj;«d to tho point d on the retina.; 
<&0M on the point If, iHff b« con^ei^edt an the point £; 
those ttam the point C, irfll h* converged «t Oe peiAt c; itilil 
sooCftU tbeiflteriMdUep^Ms, bjwUfll neaailb»irtoI« 
iDugBa&«iBi«nae4, M<1 the eli^Mt made *iiil>ltt Kllboagh 
it aiMrt be Mrnedr thitt the metkorf by «Mch thi* MUMtioM Is 
•anied lr«B» the eye, liy ttitt optio iwft*, to tin eennon m»- 
■Brinin in tbebnuiyaadlheM ^Moiaed,) ii ebowtlM reMih 



Bat we Mty AMwMtnte •sfvrisatt^Mf that tWoii: k 
effected in this manner. 

Tifte ft hnUoctiP era iftite II is freslh Mid having <nrt off 
the three coatafTom the back part, quite to the vitreoni ha- 
uonr, pat a piece of white paper over tTiat part, and hold the 
eye towards any bright o%ect, an<I you wilt see an iorerted 
pictore of the object npon the paper. 

440. Seeing that the image is inv«pted, naoy have 
voadered vhy the objetit appears,, as it really is, 
uprigtit ; but we are to consiiler, t&at invert^ is 
«m J a relative tesm ;. uid that ^ere is a very great 
^fferenco befweo the real objeet and the means or 
image by which we perceive it 



laatlie'pMtftof tbe pre^ectitaetf; and we oaaonlyjuri^ 
A ebjeet'B beiuK inverted, wkeit it ia lurBed reverse toito 
■alnral poaitt«i( with icipeet to other objeets which we see 
and compare it with. If we \kj hold of aniaprigtit stidi in 
the darli, we ean tell which is the upper or lewer part of it, 
by moving oui hand ii|»ward erdswBWaiid ; and w^doea, 
■ot know ve>y well tbat he eao feel the appn" end by Moving 
his hand downward X Jast m we find by expeiieooe, that 
npon direeting out eyes lowarda a tail object, we cannat see 
its lop by tarning eiB cy«a downward, nor it< base by taroing 
oar eyes npward ; but must trace tile object the uune way 
by the eye to ase it ftom head to (bot, as we do by the hand 
to feel it; and aa thejodgBNnt t» infonned by the motion elf 
the hand in oae case, ra it b ako by the motion of tlie eye 
in the other. 

450. The diaiaeters of images at the bottom of 
the vj*, are proportional to the angles whieh tk« 
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objects snbtend at the ^e, the same as in' a lenis ; 
and Eurc reciprocally as the distances of the same 
object viewed in different places. - 
' The eye is not in action anj mote than a cunera obacura, 
fi» tlie ra;i of li^ht flowing from all the points of an object, 
throngh the pnpit of the e je, do, bjr the retraction of ita ho- 
-MoaiB, paint the image of that object in the bottom of tbe 
ejre : so ^«o it is in the camera obscnra, where all the raja 
refracted bj a lens in the win do w-sfa otter, or passing throng 
a small hide in it, paint the Image od the opposite walL 

451. The general properties of the eye are these : 

1. It can only see a very small psrt of an object distinctly 
■ at once ; and therefore the eye is forced to turn itself anccesr 

■ively to the sevend parts of the object it wants to view, that 
Ihey may fall near the axis of the eye, where alone distinct 
.vision is performed. 

2. When any point of an object ia seen distinctly wtlli both 
eyes, tbe axes of both eyes ari; directed to that point, and 
^eef there ; for the optic oorvcs are so framed, that the cor- 
teipond^nl parts in both eyes, lead to the same place in the 
-brain, and give bat one sensation. Animaseistwioeas bright 
with both eyes as with one. If tbe axes of both eyea be not 
directed to the object, that object will appear double, as the 
pictures in the two eyes do not toll upon conespondciif or 
aimilar parts of the retina. 

3. The beat eye can hardly distingnisb any object whu^ at 
the eye subtends an angle less than half a minate ; if the dis- 
tance of two stars in tbe heavens be not greater than one 
minnte, they will appear as one. 

4. Though men may see distinolly at different dislaooes, 
by altering the position andfigure of the crystalline, yetthej 
can only see distinctly within certain limits and nearer than 
that, objects appear oonfiised. These limits are not tho 
same in diSerent people. A. good eye can see distinctly when 
the rays fall parallel upon it ; and then the principal locoa is 
attiio bottom of the eye. 

5. We can jadge at a small distance with one eye, by fre- 
quently observing how mnch variation is made in the oye to 
make the object distinct Bnt this cannot t>e dono at great 
distances. 

6. But a man can jadge of greater distances tvith both 
eyes, than he can with one ; different distances require dif- 
ferent positions of the axes, which dcpeadson tbe motions of 
the eyes, and which we feel; in great distances, nojndgmrnt 
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oui be nuide from the motion ot the eyes, or tbeir intem^ 
parts ; we can only guess at the diatnnce from (he magailude, 
G^onr, and position of interjacent bodies. 
. 7. Whatever li^t falls upon that part of tiie rotma, t*hn« 
the optic Der«e springs, makes no impression. 



SECTION VII. 

OF TELESCOPS3. 

Telescopes are iostrameDts for viewing otijects 
at ft great (listance; and they may be classed as 
follows :— 

452. The Refracting TeUacope 
Is unfit for many purposes, because &e field of 
view is very small. This iDConvenience is, how- 
- ever, remedied by snbstituting a convex eye-glass ; 
but even there it gives an nnpleasant view of ter- 
restrial objects, becanse it inverts the image with 
respect to the object. 

It does well enongh, howerer, for viewing heavenly bodies, 
in which no regard is paid to their position, becaase on 
acwqnt of their rotuodity, tliey do not appear inverted. 
Ever; telescope, the rofore, for viewing terrestrial objects, 
should be constnicted to show them in their natarat position. 

453. The Binocular or Double Teleacope. 

Besides the telescope described before, there is 
also one called a binocular, or double telescope. 
Tliis is no more than two equal telescopes set in a 
frame, parallel to one another ; and these may be 
deposited at a proper distance from one another, by 
the help of screws ; but that distance is to be the 
same as the distance of the two pupils of the eyes. 
When this adjustment t& made, yon look tbrongfa 
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thetn both at ono« ; throa^ one vith eacb e;e, to 
any object which will ^u be leen by both evea, and 
appear far brig^hter than throo^h a single telescope. 

TeldKopes, in ^neral, reproMBt terrestrial objects to be 
aemnir,bat not lar^r ; and this nearaeis, Ticinit}, or nem- 
inK approach of the object, is u the ma^if^DK power of the 
telcKOpe. Thai looklni: at ■ man one bandred yarda off, 
with a teleaoope that magiuflet one hondred times, the man 
will appear to be no biggtw, but will seom only to be * yud 
off; andtheUke ofotheiobJMti utuntedontheeMlli, 

454. To^nd tht magnifyinff powtr of a Teletcope. 

The magnifying power of a telescope will be 
found if ]roB make two equal drclei of paper of an 
inch or more diameter, and fix one of tnem npm a 
wall one hundred or two hundred yards distant; 
and the other at a small distance, in a line with the 
first. 

Thca lex* at the fiutber drole ttiroo^ the telesoope with 
one eye, and at the neu circle with the other eye naked. 
Move the sear arcle (or else the telescope) backward and for- 
ward, until the two circles appear eqaaf, or coincidenL Then 
nMasnre tte twe distanoei. from the e;e~glaM of the teles- 
cope to the two ciralei ; divide the frcater UitlMioe by the 
IcM, and yon have the magnifying power of Ike telececfM. 

455, To try the goodnett of an Object- Gloat. 

There is no better way for trying the goodness of 
an objeot-glasa than puttiog it in a tube, and trying 
it with several small eye-glasses, by looking at seve- 
ral distant objeots, and particalariy at the title-page 
of a book ; lor that glass which represents objects 
the most bright and distinct, and bears the greatest 
aperture, and the shortest eye-glass, without cotoer- 
ing or dimness, is the best. 

If several telescopes oflhe same Icogtlibeooaiparcdtogfr 
tfaer, those are the best with which you can read the sam* 
print at the greatest distance. And this may be a rule fat 
tboae that boy telescopes, by which tbey maj know how to 
choose the best. 
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496. T%* Reflecting TVbiMjw. 

Id nSectin^ t^escopes a concave apeoalnm or 
mirror is Bcbstitnted for the object-f^ass, and the 
eye-i^ass ig so placed as fo ma^ify the image fonn- 
ea by tlie speoalam. 

In thr. HoneM'atdMM^ tb«ra H a ooneaTe rcflwitor Jit 
die bottam of the tube, uid the ipectator stkiidi witk bit 
hM)k to flte obJoAt, and looks in npon tte rrileetof through 
flweye-^iM. 

457, Aervmatic Telttcopn 
Are such as have glasses so contrived as to re- 
dact the nnequal refnictioa of the rays of lig^U 
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468. Mioroacopet are iastrumeiits for viewing 
snult ofagecta, and formed npoB thia principle, tbat 
t^y apparently magnify otgects by esaUing^ ns to 
see tbem nearer, witfaoat a&iectiDg the distiaotoeas 
of vision. 

Hie ejo broaght close to a pin-liole in a ihect of brown 
p^ier, will, it the distance of two or throe iDohes, see otijects^ 
u leHen m a book, sppareotl; magniaed, Ifaongh without 
die interrention of the paper the letten would at tbat dis- 
tanoe be wholly (liable. 

Tbere are three kinds of ouoroscopos, the tiaglet 
die coawotmd, and the eolar, the two former de- 
pend wholly on refraction, the latter od reSectton 
as well as refraction. 

The riiigU miorosct^M is a small oonvex glass, fasTing the 
abject placed in its tbcris, and the eye at an eqnai dislance on 
Ae other side of the gUas. 



l;. GOO(^l(J 



878 Optics. 

If th« object be placed at a (, the rays frvm ererjr 

Cint of it will, npon going out trf the glass ed, be parallej, 
t the eye being also a coovex leiis, Ihey will be cODTerged 
aud brought to a fociu oo tbe retim wheie the pictiirc !• 
formed, but in an inverted poulion. 

Tbe Djagnifying power of this microacope is found bj divi- 
ding six inches, the distance at which an object can be sefa 
distinctly witb the bare eye, by the focal distance, and die 
f]uotieut will show how much the lens niagniSes the diametw 
(rf the object 

If tiie focal distaooe of tfaeleus be half an inch, or aqnarta 
of an inch, or one-tenth of an inch, thca the diameter of the 
object wiU be magnified 12 times, or 24 times, or 60 time* ; 
and the area of the object will be magnified 144 times, or 
676 times, or 3600 times. 

459. The compotmd microscope consists of two 
leases, viz. an object-^lass which is small and next 
the object ; and an eye-glass, which is larger. In 
this instrument the distance of the object from 
the object-glass is somewhat greater than the focal 
length. 



. Suppose R Q S, to be the eye, and K L Ibe object 
placed a little beyond the focus of the lens A B, then the 
imnge of the object will be formed at M N, which will be in- 
verted, but tbe rays of the image flowing throagh the eye- 
glass E P, will cross again ; an erect image of the object will. 
be formed on tbe eye, and tlin object will be seen inverted. 

To enlarge the Beld of vision another and broader lena ii 
ofieu pat between the object-glass A B and image M N. 

The magnifying power of the compound ini* 
crosoope is in proportion aa the image is largof 
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than tiie object, and also according as ve are' 
able to view it at a less distance. 

If the Image M N be fire times larger than thr object K 
L, and by means of the eje-gtus we can view it six times 
nearer than-we coaid bj the n^ed eye, then the inatrdment 
willmarnify the diameter of the object5x6=30 times, and 
the surfsce 30x30 or eUO timm. 

460. The solar microscope con^ts also of two 
convex tenses enclosed at their proper distances in 
a brass tnbe, vhich is to be fixed in the wiadov 
shatter of a darkened room. The object is placed 
between the leoses, and the snu's rays passing through 
the object-glass, strongly illuminates the object, from 
vhicb thev pass through the second lens and form 
an inverted image of the object on the opposite wall. 
And a mirror or looking-glass is nsed to throw tfad 
sod's rays still stronger on the object. 



OF SPECTACLES. 

461. The distaitoe at which a lena produces on a 
wall the representatioD of an object, is called its 
focal distance ; and it is the centre of the circle, of 
which the surface of the common double lens is a 
part. 

The eoMOM lens has Uie opposite efibct ; it dietrgti Oi 
■preodsthe rays, instead of eonmrging' them to a fbcns. 

Hence, when the >yc ia too flat in old age, the convex lens 
helps ita converging powers. 

And when it is too convex, as in short-sighted people, the 
concave lens coanteracts the convexity of the eye, spreads 
the rays, and renders vision distinct. 

Nothing is more common, than to observe old people hold- 
ing oluectR which they would examine, at a groat diilaaoe , 
from them, for the reason above-mentioned ; and every one 
knows, that short-sighted people cannot distinguish an objoct 
without bringing it very near to their eyes. Both extremes 
are very inoonveoient ; bat those whose eyes are flat by sgOi 
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■boDid remember with latisractioD, that the; have eiqojed Ott 
pleasure of them for man; years ; and the ihurt-sig^ted maj 
comfort thcmsclveg, that the; oan distinguish mach smalleT 
objects than loag-sighted people ; for the object In mag^fled 
in proportion to the roandDesK of the eje and tbe nearaeM of 
the focna, and ceniequently appears four times aa big ta all 
eye whoso focus ii bat four inches uft, ai it does to one WtioM 
focal distance is at ei^ht inches. Sliort-eig;ht«d people havB 
also this farther advantafe, that age improves theii eyes, by 
the same means that it impairs other people's, that is, by 
making them more flat. 

The neaier any object can be broi^t to the eye, the lar- 
get wi)l be the angle under wliicb it appears, and tbo mow It 
will be magnified. 

Now that distance from the ualced eye, where the generality 
ofpeople are supposed to see small objects best, is about six 



ore brought to four or three int^s, they will m 
atall. But by thehelpof convex glasses, weare enabled to 
view things clearly at mach shorter distances than these : for 
it is the nature of acooTex leas, to render an object distinctly 
^sible to the eye at the distsnco of its focas ; wherefore, the 
amallcr a lens is and Ibe more its oonvexify, the nearer is its 
locus and the more its magaifyiag power. 

It is evident that if either the cornea, C & D, or tiie 
crystalline hnmour ah, or both of them, be too flat, their 
fbcos will not bo on the retina, as at d, where it ought to be, 
in order to render vision distinct; but beyond the eye,a>aty. 
Henee, those rays whioh flow from the object C, and pMi 
through the hnmonrs of the eye, are not eonverged cBoUf k Id 
unite at d; and therefore the obierrer can have bat a Ttttj 
indistinct view of the object This is remedied by placing a 
convex glass, gh, of a proper focns, before the eye; wUeb 
autkes the rays converge mnmmi, and imprints the tmage iaij 
on the retina at d. 



3. If dlbet the eomM or crystaUinc huiaari or bad* of 
tbcB, be lov conrex, the reys tbat entai io Iron the ot^eet C, 
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will be flODTerMd to *. Hmhu in flie vltrMin haamar, u it/, 
KBil bj dlvei|:hw (rom Ibenoe to ttie retiDA, thej will tbercop 
fom « v«ry oonfmed ima^ ; and of coane, tfae obierTer will 
bam aSGonHued a view of tbe object, aiifhit oyebadbMO 
too flat This iDDOUTeoienoe is remedied by plaolog a cob- 
c»e (thus, g A, before tbe eje. Now this glass, b; canring 
the rays to diveife between it and the e;e, lengtheiu die 
Canal distance, and tfaerefore iftbegtassbepropertjrcboieii, 
the njs will nnlte at the retina, and Conn upon It a disttaiat 
piotnre of the object. 

Wben glasses are pnt in frames for speetaelea, tbeae framee 
oogbt not to be straight, to plare both ejci in the same plane ; 
bMtbeysboiiMbesobentui (he middle, r ' 
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ejes willfall perpendicniar ai>on both glasses, and make the 

Mijeet «iTO«r distinct: bat ifthejrflill obliqnel; apontiie 

tbeolyelit 



SECTIJN X. 



463. Light is not a iimpl« bod;, bat is componiul- 
1 of sBTeo different kinds, or colours, each of whioh 
lassiBr from one medinm to aoother saflers a 



in passinr 
diSeront dt 



leront degree of refrangibilit;. 




Let E G, represent a shatter of a room in wbiob no 
U^t ean enter bat throogfa tbe hole F. IT am* from tbe 
■on be admitted tbrongb the aperture F, it wonid form a oir- 
e«lu' image &■ on uji screen {daoed toieoelveit, battf « 
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triangular pi«oB of ghaB, ABC, cRUed k priim, be made to 
intercept the ray, it will not proceed throogh tbe gUss to «, 
but will be refracted to tbe wureen or wall M N, and form aa 
oblong image, F T, called a apectram, ofdiffweat cofaxun, 
vie. red, orange, yellon, green, blue, indigo, vit^L Thered 
i« tbe least refrangible, or the least bent out of the itnu^ 
line S S ; and the violet ii the most refrangible. 

3. U the whole speotrum be divided into 360 equal part*, 
tiie red will be found to oocup; 46 of those parts ; the orange 
S7j Uie yellow 48; the green 60; the bine 60; the indigo 
40; and the violet 80. 

3. As bodies reflect one or otlier of these cofearsiSO they 
are denominated', those that reflect the red rays are called 
red, and those that reflect the blue are called blue. 

4. Wkiitia a compoDndof all the seven colour* in tbe pro- 
portioDS mentioned in No. 2. 

Experiment. Let a circular board be painted with the 
■even colours in dne proportion, that is, let it be divided iato 
360 parts, of which 46 are to be painted red; 27 orange i 48 
yellow, &£. then turn tbe board with great velocity ; this will 
produce the effect of mixing the colours, and the whole will 
appear of a sort ofwhite. If the colours were more perfisct 
the while would be so too. 

6. Black it an entire deprivation of all the coloura, tuxl 
when an object appears black, the light is completely ab- 
•orbed. 

9. Tbe seren coloora are reducible to three, the red,^ifl 
Une, and tbe yellow. 

7. The most remarkable lostaoce of the natural aeparatioa 



by drops of rain. 

8. There are frequently two rainbows seen at the same 
tfane, tbe one strong and highly vivid, the other weak and 
ilMefined. 

8. The vivid rainbow is occasioned by two relhictions and 
one reflection : the ray of light is refracted in going into the 
drop, it is reflected to tbe other side of the drop, and refracted 
in coming out 

10 Thefuntbowisoccasione't by two refnctioni and two 
refleotlons. To see a rainbow the sun must shine and be at 
a certain height in theheaveus: anil tbe spectator must stand 
betweeti the sun and the shower. 

II. In the vivid rainbow I he violet coltrar wfll be upper- 
most, and the red lowermost ; and in the hint bow 0ie oo- 
lonrs will be reverted. 

13. Tbe rainbow will vary in height according to the 
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M^tortbeaan, for the higher the iiin the lower the rain- 
bow: Bin] Itis by Hie constant falUng of nia in a diowei that 
the imwe is preserved conitant and pcrffcct. 

■3. The colour of the skf depends on the vaponrs in flie 
atmosphere, which, as they are dense or rare, will reflect to 
the eye the more or less re&vnriUe rays : hence in clear wea- 
ther wehave a tilue sky, and when the atmosphere Is loaded 
with vaponrs we have a dusky wliiteness. 

463. Description of the Kaleidoscope, invented by 
Dr. Brewster, 
the Kaleidoscope (from xaXos beautiful, £iSo( a 
form, and anoiteu to see) is an instrument for creating^ 
and exhibiting an infinite variety of beautiful forms, 
and is constructed in sach a manner as either to 
{dease the eye, by an ever-varying succession of 
splendid tints and symmetrical forms, or to enable 
the observer to render permanent such as may ap- 
pear most appropriate for any of the unmerous bran- 
ches of the ornamental arts. 

This iDstrament, in its most common tbrm, consists of a 
tin tnbe, cont^ning two rellecllng surfaces inclined to each 
other, at any angle which is an aliquot part of 300°. The 
reflecting surfaces may be two plates ofgUsi, plain or quick- 
siLvered, or two metallic surfaces, from which the light snt 
fers total reBection. The plates shonld vary In length accord- 
ing to the focal 'distance of the eye ; Atb, six, seven, eight, 
nine, and ten inches will la general be most convenient, ot 
they may be made only one, two, three, or four inches long, 
provided distinct vision is obtained at one end, by placing at 
the other end an eye-glass, whose focal length is equal to the 
length of the reflecting planes. The inclination oftbere> 
flectots that is in general most pleasing is 18«, 20°, or aaj", 
or the 20th, letb, and IStli part of a circle, but the planes 
Biay he set at any required angle, either by a metallic, a 
p^er, or olothjoiat, or any other simple contrivance. Whian 
the two ntaaei are put together, with tiicir struglitest and 
smoothest edge in contact, they will have the form shewn in ' 
Fig, I, where A B C is Uie aperture or angle farmed by the 
piatea. la thb figure the plates are rectangular, bnt it may 
(rften be more convenient to give them the triangular form, . 
shewn at M, Fig. 2, or N, Fig. 9. 
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WhM tbe iiutnime»t it thai coflstnutted, it amf be ^ 
ODTered up witli pkper ui )Mth«r, or plwed in « oyli*di 
M nnr other tabe, so tlurt tbe ttffvtnn ABC luij be lift 
oompieteiy open, and alio a, Noall ■pertnre ftt the MSBlar 
point D, If the eje ia now placed at D, Mid looks thrawA 
fbe aperture A S C, it will perceire « biillUnt «irol« of li^ 
dirided into u many aeeton a« tJM nombet of tiuM that tbs 
angle of tbe reBectort ia contained in aOV. If this nn^ ii 
18^, tiieaamber ofaeotorawill be 20°: and,wbateTeT bithe 
fivmoElbempetttira A BG, tbelwninoiiBipMeMBBanvcb 
Oe initrnment will be a figure [»rodiiocd by the arrangment 
of twenty of these apertores round C, aa a eentie, In eonae- 
<I>eiMe of tbe anecoMive reieclioni betweca tbe polftbed 




HaicftitfoHowi,tlut.ifaay object, bowcrrer ngly or !»»- 
g;iilai in Uatit, ia placed beCare ibe aperture A B C, tba part 
of it that can be leen throagk the apertare will be a«ea alio 
ia erery sector, and eveiy image oftlte objeet will eoalasae 
into a fbm mathematioally symmetrical, and highly pleuii^ 
to tbe eye. If tbe ohjeol be pot in motioa, tte nnmhiiiittiw 
of imagea wiU lilcewiae b* pal in motion, and new fonts, pei>' 
f«ctly different, but eqaally symmetrieal, will sneeauivrir 
(WQient ihemaeiiea, sometimes ranisliii^ in tbe eealr«, aonw* 
tiMei emerging fton it, and sometipws playing arnmd in 
donUe and opposite oscillationB. When the object ia tinged 
wiA difl'Neni oolonrs, the most beantiful tints are derekifed 
in saoreiaien, and the whole fignni delights the eye by Ifce 
pflrfeotion of its fonns and the brillianeyof itscotOMri^h 

Tie motion of tbe object may be ^cted either bjr tte 
hand or by a simple piece of mechanism, or the sane effect 
may be produced by tbe motion of tbe inslniment over tte 
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nxund Ha own KHb . In Ifae fimn oT the ka)eidi>- 

deMvlbed, A* iditjeot ■hoald b« held olos* to the 

L B C, and the eye sboakt be placed aa nearlj m 

tntbelineC D; for (ha flgnre Ioms ita Bjminetr} lit 



inctent >b«ia to Uie nM of objeeU, which oan be held olow to 
lk*Bp«rtai«. 

laorAw tormava tbeliMKatiop, thelabewhfch onntaiiifl 
thenflfletunalKMld ilide in anotlier tnbe, of neari; the Mma 
hmfOk, Mtd hariag B^nex leiii at ila farther extremity', Hm 
foeallei^tharaelcBaihoQhlbcshr&jHleuthBttits Kreatest 
^•(auoe from the aperture ABC. In ^neral It aheuld be 
Kboot one-thlrdorone-foarthof that dlatanon, bat It will be 
advisable to liave two or eveit three lensea of dtffbmt foeal 
tottglha, to fit inte the end of the oater tube, and to be naed 
M drcumatnncM may teqaiie, or a variation of focal leogtli 
nay beprodoeeil bjlheaeparation or approach of two lenses. 
When the initrvmont ia thus fitted up, it may be applied to 
(Ai^la at all dlttnnces ; acd theae objecta, whose imagea ar* 
fmined in an Invarted poattion at thn aperture ABC, may be 
istaodnved tato the aymmetrieal picture in the very aamentan- 
ner as if they were broujcht close to the inatenmcnt HeMW 
we can introduce treea, flonem, atataes, and living animals ; 
and any object whloh Is too large to be comprciended by 
the aperture A B C may be removed to such a diatancelhat 



mage is sufficiently reduced. 
he kaler " 



The kaleidoscope is also constrccted with three or more 
reflecting: planes, which may be arranged in varlona waya. 
The tints plaocd before the aperture may be the complimen- 
tary colours prodaced by IraDsmitting polariaed light through 
regularly crystalilsed bodies or pieces of glass that have re- 
ceived the polarising alructurc. The partial polarisation of 
the light, by the anceestive reHectiuna, occaaiona a partial 
snalyaia of the transmitted light ; but, in order todevelope the 
tints wMi brilliancy, theanalyaia of the Hgfat mast precede ita 
arindaslon into the aperture. 

' Inatead of lotdiing Ihroagh the e;itreraity D of the tube, 
the efieols which have been described may be /ixhibited to 
nuny persons at once, n|>on tbe principle of the aolar micro- 
■oove or m^ic-IaothoFn ; and in this way, or by the applt- 
cation of tiie camera laclda, the figures may be accurately 



It would be an endleaataak to point oot the Tarioua pnr- 
poaea in the (Huamenlal arts to which the kaleiduaeope b 
appllGable. It may be snfflcient to state, that it will be of 
great use to architects, ornamental painteTB,plaateren, jewel- 
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lera, (wrven aad gilden, caUnet-waken, nife-wcM-ken, biook' 
binders, calico-printerSi cnipet nianiifactarerB, maDufactii' 
rers of putter;, and eveiy other profeisioD in which onia- 
menlal paltcniB are required. The painter may introduce 
the very <K>loors which he ii to use, the jeweller thejeweli 
which he ii to arranse, and io general the artist may apply 
lo the inatrumeiit the roateriali which he is to embody, and 
Ihnsfonn the most correct opinion of their effect wbep cora* 
bined into un ornamental palters. When the instmnieiitii 
thnsapplied, an infinity of patterns is created, andtbeartiat 
can select such as be conriders most luitable to bb wott. 
When a knowledgo of the natare and powers ot the inatnt- 
nent has been acquired hy a little practice, be will be able 
la ghe any character to the pattern that he chooses, and be 
may even create a series of different patterns, all liaio^ oat 
of one another, and returning' by similar gradations to Ae 
first pattern of the series. 

In all these cases the pattern is perfectly symmetrica] 
round a centre, or all the images of tbe aperture ABC 
Me exactly alike, but this symmetry may be altered, for afta 
the pattern is drawn it may lie redaned into a sqaare, a trian- 
gular, an elliptical, or any other form that, he pleases. The 
instrument will give annalar patterns, by keeping the reflec- 
tors separate, aa at A B, fig. 4, and it will give rectilineal 
ones, by placing the refleoton parallel to each other, as in 
flg.6. . 



llie kaleidoscope is also an instrument of amasement, to 
please the eye, hy tbe creation and exhibition of beantiAil 
forma, in the same manner as the ear is delighted by the 
OOmbinatioB Qf musical soands. When CastiUon proposed 
ibe construction of an ocular barpsioh or d, he was miatakcn 
in supposing tliat any combination of harmonic coloara could 
afford pleasure to the person who viewed them ; for it is only 
' when these colours are connected with regular and beaatlfld 
forms that the eye is gratified by the combinatioD. The kalaj- 
. therefore, seems to realiw the idea of an ocolar 



arpsici 



barpsicbonl. 
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CHAPTER XIII. 

OPERATIONS IN THE MECHANICAL ARTS. 



464. CkObNTS are of varioos compositions, ao- 
■o^ding to tbe snfostances to vhich tkey are a[tplied, 
vad their exposare to heat and moiatore. 

46S- Common Glut. Conunon glue is formed by 
extracting the gelatinous part of enttiags or scraps 
of coarse leather, or the hides of beasts : it is sever 
TDanufactared bnt in a large iray. 

466. Uinglass glut. Isin^oMS glae is made by dis- 
solving beaten isinglass in water by boiling, having; 
strained it throagh a coarse lineD viotk, it evaporates 
again to such a consistence, that being ecdd, Uie glne 
wUl be hard and dry, 

Tliia cement is improved bj (liuolvii^ Ihe illnglius in 
prouf spirit by ileal, or hy udd log to it, when disaolved in wa- 
ter, an eqaa! qaanlit; of spirits of wine. 

It is Etill further improved, by nddinc to the iiioglBiw, pt«> 
vioui to its EOlutiun In spirits, one third of its weight of gam 
smmoniac. Expose the mixture to a bailing beat until the 
isinglass and gam are diswived, and until a drop of the com- 
pOBitiun, becomes inslantly stiff as it cools. It will in future 
melt with a degree of beat little exceeding that of the hom^ 
body, and, in consetjuence of becoming stiff in Cooiing, fofma 
;i v^iiablc cement lor fiKingon the antennee, &o. orioseets in 
the cabinet of natural history, 'ihe easy melting of thiscement 
is DO objection to its use, for it owes this property only to the 
presence ofthe spirit which evaporates soon after it has beca 
applied. When used to join broken glau or china, (be pieces 
shaulJ be previously wanned, and iinmeraion in hot water wiH 
givn them a sofGcient degree of heal. Wipe offthc water be- 
foreapplyingtbecemeot, which may be laid onwith apeiH 
VOL. II. S 
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Gil i then preu tke pieces iOKetfaer, bntUng Ibem witii a stiing 
<» a bit of soft wire, if aeceastu^. 

For nice pnrpOMs, ttuftUi^hra gbs fs. preferable to coin- 
mon glue, being atroDger, and leu liable to aofteo by heat or 



407. J!*(B*cAin«nf glue a made of one pound of 
shreds of parchment, or vellnm boiled in six qouta 
, of water, till the qaaatity be redaced to one quart, 
tiie fluid is strained off from the dregs, and then boil- 
ed again till it be of the ooonsfence of gine. 

Gloveri' callings of leather, dreued with alum, inateadof 
being tanned, maikeR a coloarlesii gloe, 

46B. To mak^ aign hoard glm. Melt ccHonoa 
{lue with wate* to a proper oonasfeMse } add uMy 
eighth of boiled lioaeed oil, droppn^ it gently iutB 
the gla«, whicb is t« be kept atirring bU. &e tinw. 

A. abamg ^no it Made b; addl^ lome ftowdewd chalk lo 
common ^e, and aootber IhaX wil>.re»iat water by aMiag 
halfa pound of conunoD glue to tvotyiaiisefalumnied JAilk. 

469l TQ-ppepare Up glua for emauHa^ paper, isc. 
Tak9. of iatDglass and perehmfint ghie, each, one 
oaQ«e; ttS ngw-eaaij, tmd gan tragacanthr ^Mh 
two draci«k»; add to th«n an onnoe of wateiv bvil 
the whole, till the mixture appeara, wh«n sold, af the 
consistence of glue. Then form, it into small rolls 
for ose. 

This glue wetted with tbe tongue, and rubbed on the ed^ 
of the paper, silk, &c, to be cemented, witl, on their being 
hid together, and (offered to dry, anite them as firmlj as anjT 
oNte* part oT the garfhoe. 

470. X/apland fflua, Laplander's bows are conip 
ycwed of two pieces of wood ^wed together ; one ot 
Ikein of t»rch, which is flexible, and tiie other of fir 
of the marshes, which is stiff, in order that the bow 
^en bent may not break, and that when unbent it 
may not bend. When these two pieces of wood are 
heal, all the points of contact endeavour to disnnite 
tbemselTes, and to prevent that, the Laplanders em- 
ploy the following cement. 
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Thtj. tdw Hm AiH <rf targe perofam, mkI kkviiv dnad 
Uem, iDouteD then in cold wktei until tbey bib «o soft 
tbkt titey maj be freed from the scales, which we thTonn 
Awa^f probably eel skim wonld BDSwer the iame purpose. 
TbeytbenputfoDrorire of these sfcinft into a reiS'diKr's 
Uuldor, or they wrap them up in a aott bark of the Irirch IiM) 
is inch a maimer, that water CBiiDot touch thorn, and place 
them tfaos covCTed into a pot of boiling water, with a stone 
nhoie them to keep them at the bottom. Witen they hove 
boiled aboot an bonr, the; tAke them from the Madder ai - 
bask, and fliey are then ronnd to be soft and vtscons. Inlhn 



■tate they employ ihem for Klueing toxotker tbet«o|uece*of 
wood whirb compose their dowb, and which they strongly 
compress and tie up till the glue ii well dried. These pieces 



wood whirb compose their dowb, and which they strongly 

compress and tie up t" " ' ' ■■ ■ ■ ■ "^ — 

never after separate. 

47J. Cheese glue. Take skimmed-milk cbeese, 
freed fcom tbe rind, cut it into slices, boil- it ia 
vater^ stirriti^ it with a spoon notil it be reduced 
to A Btron^ gloOi wbich does not incnrporate with 
water; then throir away the -hot water; poor cold 
water over the g'lae, and knead it afterwards in warm 
water, subjecting it to the seme process several 
tiaws. Pat the warm glue on tt grinding; stone, and 
hne^it with qatck-lime until yon have a grood glae. 

To nse this glne you mast warm it ; employed cold it Is not 
M rtrong, but it m&y be med in that manwr. TUa glne is 
iiMtdnble ia water as soon as it is dry, and it becomeftio ■■ 
forty-eight hours alter it has been ^ipKed. It may be nied 
for gluing wood, cementing marble and broken eartheowars. 
Balta for oatohing fish may also be made of it. Pish are n^ry 
fond of it, and it reiists water. 

47S; Jtxotller's cement. In setting preciotts stones, 
pieces are sometimes brokea off by accident, but 
these may be joined so correcUy, that an iaexperi- 
enced eye would not discover the stone to have beeit 
broken. 

Jewellers employ Ibr this parpose a small piece of gam 
masticb applied between the TrNgments, wbich ore prerioasly 
heated sufficiently to enable them to melt the interposed 
gum. They are then preued together, to fbroe otit the re- 
dundant gam. 

473. Turkey cttMnI, for johaMymetah.slaatttw^ 
s 3 
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Dissolre six bits ormastich, as Ui^ a« peas, in &s 
mncb spirits of wiae as will saffice to liqiilfy ; in ano- 
ther vessel dissolve aa mach isinglass (which has 
been previoosly soaked in water till it has swollen 
and is soft), in brandy or nun, as will raaketwo onnc«s 
by measure of strongs ^lae, and add two small bits 
of ^ni galbainam, or ammoniacam, which must be 
rubbed till they are dissolved ; then mix the whole 
with a sufficient heat; keep it in a phial atopt, and 
when nsed set it in hot water. 

474. Broken china cement. Take qnick-limeand 
white of eggs, or old thick varniah ; griad and tem- 
per them well, and it will be ready for use. 

Drying oil^qd white lead are uacd Tor cetnentinE china and- . 
earthen-ware i but thix cement requires a long ttme to drj. 
Where the vessels are not to endure heat or moisture, bin- 
{(Tais glne, with a little Iripolt, or chalk, is better; the juice 
mgu-Iioalso forms a HtroDs cement, and the joining cannot 
ea^^ b^ perceived. 

476. Chemical gla»*e«' cement. In the whites of 
eggs mix equal quantities of wheat flonr, 6ne pow- 
dered Venice glass, pDlverlzed chalk, with halflbe 
quantity of fine brick-dust, and a litUe scraped lint. 
This mixture is spread upon a linen cloth, and ^pli- 
ed to 1h6 crack of the glasses ; it should be dried 
before they are put to the tire. 

476. lumer's cement. Melt together resin one 
pound* pitch four ounces : and, while boiling hot, 
add brick dust, until, by dropping a little apon a 
stone, you perceive it hard enough ; then pour it into 
water, and immediately make it up in roils, and it is 
fit for use. I 

Anoik»r,_fintr. Take reHn one ounce, pitch two ounces; 
add red odire, finelj powdered, until joa perceive itslixwg 
enough. Sometimes a smaU quanlit; of t^ow is nsed, sc- 
cording to the heat or the weather, more being neoessarj is 
winter than summer. 

Gilher of these cements is of excellent use for turners. Bf 
applying it to the side of a cliiick, and making it warm 
befwre'the fire, you may fasten any tl^n piece of wood, whkb 
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will bold (kit wbile yon turn it; when joa want it off again 
■trilte it on the toji with jour tool, uid it will drop off immo' 
diateljr. 

477. Electrical cement. Melt in a pot, over a slow 
fire, one pound of reshi ; add as mnch plaster of 
Paris, ID fine powder, as will make it hard enon^, 
Thich yon may know by trial; tiien add a spoonfiil 
of linseed oil, stirring it all the while, and try if it be 
bard and tongh enough for yonr purpose ; if it is not 
sofficiently hard, add more plaster of Paris ; and if 
not toagh enoagh, a little more linseed oil. 

Th.it is for fixing the necks of globes or cjlinders, or any 
thing that leaaires to be strongly cemented, far it i« not ea- 
sily melted when cold. 

Awthtr, t^irr. Take rsEon one poond, bees-wax one 
ounce; add«s maoh red ochre as wUl make it sufficiently 
stiff; poor it into water, And make into rolls for nse. This 
cement ia for cementing hoops on glasses, or any other mount- 
ing of electrical appaiatas, 

478. Glast grinder's cement. Boil pitch, add- 
ing thereto, fine sifted wood ashes, until yon have it 
of a proper temper, stirring it all the while ; a little 
tallow'ioay be added, as yon find necessary. 

Anot^,/or tmaU wirk. To foDr ounces of reiin add on» 
fourth of an ounce of bees-wax, melt them together, adding 
foni onneea of whitening made preriousl; red hot. The 
whitening shonld be put while hot, that it m^ not have time 
to imbibe moisture from the atmosphere. 

Shell-lac is a strong cement for metals, glass, or precious 
stones, while cutting, twining, or grinding them. The metal. 
Sec. shoald be warm to melt it. shell-lac is excellent for faa> 
tening mby ojUudera in watches, and similar delicate pur- 
poses. 

479. Broken glaaa solder. Broken glass is sol- 
dered by interposing between the parts, glass gronnd 
up like a pigment, bat of easier fusion than the 
pieces to b« joined, and tiien exposing them to such 
a heat as will fhse the cementing ingredient, and 
make the pieces agglutinate widioat being themselves 

■ fnsed. 

83 
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A gl»M far ceawnliag broken ^eoM of Biat glsn auy Vk 
fiado by famog maim alike MitiKkind of f^M -prewiooatf n- 
duced to powder, witb alittle lead and burix, or with bom 
onlj. 

4S0. Derbgthir!) tfHsr camtnt, Jtc This cemeBt 
ii made with about ei|^t parts of reein Bud oim cf 
■bees wax, melted together with a small quantity ^S 
f>laster of Paris. If the cement is to fill up Uie pmce 
of any amall chips that may hAve been lost, the 

aoBntit; of plait« may be encreased a little. WliflB 
le ingredients -ave well mixed, esd the whole nearly 
cold, the mass mast be well kneaded together. The 
pieces of spar to be joined, mnst be heated until thw 
melt the cement, and then pressed together, somew 
the oemaBtbemg previoady interposed. 

Melted sutpfaor api^d to fragment* dt stonei previoori; 
b«ated (bj placing tbem before a fire) to at leatt uie nettiBS 
poim of salphar, and tbea joined witb tberalpbar betweea 
makes r pretty firm and datable joining. 

Littlo deficiencies in the stone, as chips oat of coriierB, ha, 
may aho be Oiled np with melted Bulpbar, In nliich some of 
the powder of tte stone ttaa been melted. 

481. Steam cement. To join Ibe flancfaea of iron 
cylinders, and other parts of hydranlio and steam 
en^nes, the following methods are adopted by ma- 
chinists : 

BoHed linseed-oil, Hfharge, r«d and white-lead ndxed to- 
gether to a proper consistence, applied on each side of a piece 
of Sannet prerionslj shaped to fit the joint, and then inter- 
posed between the pieces before they are brooght home (as 
the woriuuen term it) to their place by the screws or other 
flutenings cmjirtoyed, make a close and dnraMe joint. 

The qanntities of the ingredients may be varied witbonttn. 
coiiTeiueDCH^ taking care not to make the muf too thio with 
mi. It is difficult in many casei instaBtly (o make a good 
fittingof large pieces of iron work. This render* It n< ' 



aometimei to join and separate the pieoea rewatcdly, before 
a|H«peTait)MilmratiS(d>tiuneA. WkeathHlsexpeelad, the 
while lead ongbt to predominate in th^ mitan, u H dries 
moch slower than the red. A workman knowiaj; this fttot, 
can be at litlte loss in exercising bla owa discretion in regn- 
lating the qnantitiea. It is safest to ei "" ~'" -' "- 
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KUtMflad, n flie durafcilit; of Ihe suneHt i* Hot tbereLj •& 
Ibcted, B longer time only is required for it to drf and hai^en. 

Wben the fitting viU not easily admit of so thick a sab* 
Stance as flannel beins intcrpoaed, linen may %o Mibatttiited , 
or even paper or thin paste-board, ' 

Thi» cetnent answers well atm for jein^ bvcken atanei, 
honarer large. Cisterns boilt of square steiMa, put togetfasr 
with this ceveirt, will ceier leak, or want axj repnn. la 
tIife«MeUies(ooes need nut be entirely bedded initi aniocb, 
or even less, of tbe edges that are to be next Ihc water, need 
only be so treated ; the rest of Ihe joint may bb filM wM 
gDodUme. 

483. Another of tha tame. Tbiscemeat, prefer* 
able even to the former, for atsam-eegiBes, n pre- 
pared tbns : 

Tate two omces of sAl fiaoaoniac, •ne onnoe of 
flowers of sidplinr, and sixteen oanoes of cart iroa 
filings or borings ; mix tbem in a mortar, and koep 
tke powder dry. 

When the cement is wanted for nse, take one part of the 
alMTe powder, and twenty parts of dean iron borings «r 
flKngs,and UendtiieiniBtiiDatelybjErindBig thaminamortar. 
Wet die compoand with water, and when brought to a cou- 
Tesient consistence, apply it to the joints with a wooden or 
blnst iron BpatDla. This is tbe ceoMut witk Wfeioh tbe join- 
ings of the Sonlhwark cast iron tnii^ were filled «p aod 
clasped. Action and reaction take phwe among tbe kigredi- 
ents, and between them and the Inm snr&oes, wUeh at last 
oanses tbe whole to nnite as ene nas*. Aftervtime, tbe stu- 
fhees and the mtxtnie become aoc. 

483. Stood cements are used b; oopperBmitbs 
to lay over the rivets and edges of tbe sheets of cop- 
per ID boilers of the first class ; tfaey also give addi- 
tional security to the joinings, and secare coclcs from 
leaking 

This cement is made by mixing poimded qnick lime 
witli oxen's blood : but unless ascd when fresh made, it will 
become hard. It is durable, cheap, aud eUeoMvely applica- 
ble in tbe roarer braachea of art 

484. Flour paste cement. Fkrar parte for ce- 
menting, is formed principally of wbeaten floar, boil- 

s 4 



.Google^ 



BSi Operationa in Mtchomcal Arts. 

ed in water till it be of a g^Intinows er TiBoict cotuisf ' 
ence. 
It may be prepared «f these ingredients simply for comnuw 

Earpoiei.bDt whcnit is used by book-binders, or for paper 
u^Bgi, it is OMul la mix wiUi the Boura fifth or Bixl&orite 
weight of powdered ftlnm; and wberc it is wanted itill mote 
teoBcioas, gnm arabio, or an; kind of lise, maj be added. 

485. Rice glue. This elegant cement is made by 
mixiog rice-nonr intimately with cold water, and 
then gently boiling it It is beaatifaliy white, and 
dries almost tranaparent. Papers pasted together 
with this ouorat will sooner separate in their own sub- 
stance than at the joining, it is therefore extremely 
tis^l in the preparation of carioas paper articles, as 
tea trays, laajes dressing and work boxes, and other 
articles whiehreqnire layers of paper to be cement- 
ed together. In every respect it is preferable to 
common paste made with wheat flour. It answers 
well for pasting into books the copies of writings 
taken on by copying machines on onsized silvw 
paper. 

With thia oompoiilimv loade with a small qaantity of water, 
lliat it may haTe a conristenoe umllar to plastic clay, models, 
btuU, itataea, basw reJieroa, and the like, may be fonaed. 
When dry, the articles made of it are snsceptibie of a high po- 
liih; they are also very durabte. 

The Japanese make quadrille ish of this sabslance, which 
BO nearly resemble thme made of modier of pearl, that the 
opcen of onr Eastlndiamen are often imposed upon. 

486. Of Sizes. Common size, manufactnred in 
the same manner, and generally by the same people, 
as gine, is glue left in a moister state, by disconti' 
nuing the evaporation before it is brought to a dry 
consist«tce. 

487. Innghut site is prepared mnoh in the 
sameway as glae ; the quantity of water for dissoW- 
ing it is increased ; and the same makes good parch- 
ment size. 
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SECTION U. 

or JAFANNIHS. 

488. Japanning is the art of ramishing and paint* 
iog ornameats oo wood, as is done by the natives of 
tile island of Japan. 

All substances that are dry and rigid, or not too 
flexible; as wood, metals, leather, and paper pre- 
pared; admit of being japanned. 

Wood and metals require no other preparation 
than to have their surfaces perfectly even and clean; 
. bat leather shoald be securely stretched, either on 
frames or on boards ; as hs bending wonid crack, 
and force off the Tamisb. Paper should be treated 
in the same manner, and have a previous strong coat 
of size ; but it is rarely japanned, till converted into 
papier Machie, or wrought into such form, that its 
flexibility is lost. 

489. Of japan grounds. When a priming is 
ased, the work should be well smoothed with fish- 
skin or glass-paper, and being made thorongbly 
clean, brushed over once or twice with hot size, di- 
luted with two thirds water, if it is of the common 
strength. The primiDg is laid on as even as possi- 
ble. ' It is a size, of a consistency between the 
common kind and glue, mixed with as much whiting 
as will give it a snfficient body of colour to hide the- 
Borface of whatever it is laid upon. This is repe^ed 
till the inequtdities are filled up, tlien the work is. 
cleaned off with Dutch rushes, and polished with » 
wet rag. 

When wood or leather is jkpanned, and no primihg uaetV 
die best preparalioD is lo lav on two ortbree coats of coaiBe- 
variiiab,i»n)poaed in the following m aonei : 

Take one pint of rectified ipints at wine, and of coan« 
•eed-lac and resin, each two ounces ; dissolve the Beed-]a« 
and resin in the spirit, and then strain oSthe varnish. 

This vamisfa, like all others formed of spirit of wine, njnit 

beUidoninawannpIuei an(lifitcanbec!OnvenientljBMh> 

« 5. 



9M <^eratiiMmimMmh6kicalArtg. 

naged, the piece of work to be vamiibed ihoald klio be made 
warm ; for tiie SBjne reaMii, aU dmopaeu ahonld be avoided t 
as cold or inoistnre chills this varnish, and prevent* its talUDg 
hold of the snbstBUce on wMch it is laid. 

When the work ia so prepared, or by the priming with the 
compoaition of size and whitlni; sboye deseribed, tiie impw 
japmg ground mast be lud on. This is best fenKd ef shot 
lac inmisEi, and the colour desired, except wbit«^ which r» 
qnires a pecaliar treatment; and if brighlneu be wasted, 
other means must be pursued. 

The coluars used with the shell-lac Tarnish may b« any 
pignienls, which give the tint of the ground <i«ii»d. 

As metals never require to be under-coated with wUtfng, 
thejluv treated in tfaeiame maDoer aswoodorieaitbcr. 

4dO. White Japan grounih. The aesrest ap- 
proach, to a perrect white varnish, alKady known, is 
nade by the following composition. 

Take ffake-white, of white lead, vaahed ever a^d 
grouad np vith one sixth ofitstreightof starch aad 
ihea dried ; teinpw it jfiroperiy for apreading witit 
mastich varnish; and lay these on the sabstanoe to 
l>e japanned, prepared either wiUi or without the 
under coat of whiting, as ordered above; and tbm 
Taroish it Oiver with five or six coats of the follow- 
ing^ varnish. 

From a qaantity of the hest seed-lac, pick out all 
Ihe clearest and whitest grains, reserving the more 
coloured and fouler parts for th.e coarse vaniisbeH, 
sDch as that used for priming or preparing wood or 
leather. Take of this picked lac two ounces, and of . 
gnm animi three ounces; reduce tiieHi to a grots 
powder, and dissolve them, in aboat a tjoart of spi- 
rits of wine, and strain off the clear vamish. 

The seed-lac will give a slight tinge to this 
composition ; but it cannot be avoided, when hwrd 
vamish is wanted ; though, when a mtter wilt aoswer 
the end, tbe proportion may be dimini^ed, and A 
little crude turpenline added to the gam aoimi to 
take off the brittleiiess. 

a! very good varnish, entirely free from britHeaeM, may be 
ftrticd by dissolving as muck gnm Mias as tbe oil will take, 
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im aid mrt or popi^ oil TU» tDVstfce b«iloil gcBtly wbem tbe 
gniB ispottato it. Tbe grotutdof wUte «(dfliiritBeifii Md 
on in thu TBrnish, and Vbea a ooat or two «f it |iat a*n As 
gTonnd; hat when ui«d, Itmurtbe wdldilntedintlioil^tf tnr- 
pentine. TUa, tkongh free froM biitlUocM, ii liable to Mfbt 
D]F being indented or bruiaed b J ftny slight strokes; anditwiU 
not be«r hu^ pnliah, bat nm; be brought to a «moo4i sortkce 
vitbont, irjudlciously manaj^ed in the laying' it on. It is to- 
dinns dniog and requires time where sereral cttats are laid 
(M i H the lut ■hofl Id be widMMt oil of tarpentijM. 

491. Blue japan groundt. Blue japaa groondft 
Me fonned of bright Prnssno-blae ; or of v«^rter, 
glazed over fa; Prnssian-bJne, or smalt. 

The colonr ii best mixed with sheI1-1ac VKrnisb, and 
brmgtit to a polishing stale bj Gto coats of Tamiih of Med- 
iae ; bat the Tarnish will somewhat iiijiire Ok coloar, by 
giving a cast of green te a, troo blao, and r««liiig a warm 
blue by the yellow it contains; where a bright bine is re- 
qnEred, and a less degree or hardness can be dispenied 
with, we pnrsue the method diiected in the case of white 
groMMls. 

493. Red jtman graanda- For a scarlet japaa 
gronncl, vennillion is nsed ; bnt it lias a g1ariD|; ef- 
teet, maub less beautiful tfaao the crimson prodvced 
by glazing it oTer vith carmine, fine lake, or rosf 
pink. 

For a bright criniBan, instead of glaring with cannine, nse 
Indian lake, dissolved in the sptlet of which the varnish is 
conpoaoded ; in this case, instead of giazing with the ahril- 
bw; Tarnish, the polishingcoatsnre only used, as tlivy e<f«dly 
receive and csovey the tjnge of the Indisn-lak*, which majt 
be dissolved by spirits of wine ; bnt if the highest degree of 
whiteness is retjuired, use the white Tiintih. 

493. Yellow japan grounda. Fiw bright yellow 
gronnds, Mnploy Kins s yellow, or tnrpetb mineral, 
either alone or mixed with fine Dotch-pink. The 
effect may be heightened, by dissolving turmeric 
root in the spirits of wine, of which the upper or 
polishing coat is made. The spirits of wine must 
Be strained from off the dregs before the seed-lac 
beadded to it, to form tiie varnish. 
s 6 
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Tbe Med4M Vanbh te not eqiulLT imuisva heie, ttaA 
wWi greeM ; becMue, tin^ with a reddiah yellow on!;, it i» 
little more an ftdditioii to the depth oE oolonr. 

Yetlow gHMsdi mn be foand ofDutch-pU only, wiiicb. 
when good, u not dcfloii»t in brifhtnua, tbough exti^aoly 
elteap. 

494. 6re«n japan grauadt. Green grounds are 
pr^ared by mixing iCing's-yenow and i^nssian- 
blne, or tarpeth nuneral and Prnasian-blne. Aad a 
cheap, bat fooler kind by Twdigris, vitb a littie of 
tbe aoore-mentioned yellovs, or Oatob-pink. Wbere 
a bright green is wanted, the crystal of verdigris^ 
(dist^ed verdigris,) are employed ; to heighten the 
effect, they are laid on a ground of leaf-gold, when 
the colour is extrem^y brilliant and pleasing. 

49|5. Orange japan grounds. Orange coloured 
japan grounds are formed by mining vermillton, or 
red lead, with King's yellow, or Dutch pink, or the 
orange lake, which will make tbe brightest orange 
ground that can be produced. 

496. Purple japan grounds. Parplejapan groonds. 
axe produced by the mixture of lake and Prussian- 
blue ; of a darker hue, by vermillion and Pmssian- 
blue. With respect to the varnish tfaey are treated 
as the others. 

497. Black japan grounds farmed mthout heal. 
Blank grounds may be formed by ivory black, or by 
lamp-black; the former is preferable when good, 
liiese are laid on with shelf-lac varnish ; and have 
their upper or polishing coats of common seed^ac 
varnish, the. tinge of the varnish being no iiynry 
here. 

498. Common hlack japan grounds on iron or 
copper, formed by heat. To form black japan 
grounds by heat, the work to be japanned is painted 
over with drying oil, and lamp-black ; when of a 
moderate dryness, it muat be exposed to aacfa a 
beat, OS will change the oil to black, withont weaken- 
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ing its tenacity. Tbe stove should not be too hot 
vhen the work is pat into it, nor the heat increased 
too ftst, «be it will blister ; the slower the heat \s 
augmented, and the longer it is continned, provided 
it be restrained within the due degrees, the harder 
will be the japan, 'i'biii kind of varnish requires no 
polish, as that which it receives from the heat 
when properly managed is sufficient 

499. TartoUe-aheU japan ground, formed hy heat. 
The best torloise-shell ground produced by heat is 
valuable for its great hardness, and its beautiful ap- 
pearance. Besides it endures to be made hotter 
than boiling water without damage. It is made by 
meaiM of a varnish prepared thus : 

Tfthc one gallon nf good linieed-oil, and of amber half a 
pound ; boU them together till the oil becotnes brown and 
tUck ; strain it through a coarie clotb, and boil it again, till 
it acquire a pitchy consistence, when it will be fit lor use. 

Having prepared the varnish, clean well the iron or copper 
plate, or other pieces which are to be japanned, then lay ver- 
mjltion tempered with sfaell-lao Tarnish, or with dryiog oil dl- 
Inted wifli oil of tnrpentioe, very thinly, on the plates intend- 
ed to imitate die more transparent parts of the lorloise-flhell. 
When the vennillitin is dry, brash the whole over wilh the 
black varnish, to a tme consistence with oil of turpcntine; 
and when it is set and firm, pnt the work into a stove, where 
it may undergo a very strong Iwat, for three weekaor a month, 
the longer tbe better. 

This ground may. be decorated with painting and ^ding 
as other varnished sorfaccs. This is done after the groand 
has been hardened by the stove ; bat it shoald receive a ' 
second anne^ng with a more gentle heat, after it is ficlshed, 

000.- Themethodof painting japan-work. Japan 
work ehoald be painted with colours in varnish ; 
though for dispatch, and in nice work where the 
freer ase of the pencil is reqaired, the colours are 
tempered in oil. But the oil ahoold previously have 
a fourth part of its weight of gum animi ; or, earn 
sandarach, or gnm mastich dissolved in it. When 
the oil is thus used, it is diluted with oil of turpeo- 
tioe, for tbe colours to Jay evenly and thin. By this 
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neaiia, fewer of the poliahkig or i^per coats of 

varaiib become necessary. . 

Water colonn «ra in Bomo imtancei IbjiI on Kroanda oi 
gold. Tiiese are beat, wban so used in their proper ag^emi- 
ance, without any varnish over them ; and tbey are also lonie- 
times managed to have the effeiit of embossed work. The 
colonrs thus employed, for paintiii)^, are prepared with isin- 
glausize.oorrecied by hosey oringar<aady.Thebodj oftlM 
embossed nork which is raised, ii not tinged with the ex- 
terior colour, bat Tormed of stroog guni water, tbickened to 
a proper conaistence by equal parts of cole Armenian and 
vmting'. This gum is laid on the proper figure, and re- 
paired whea dry, and the whol« may he then ^oted with 
tbe proper ooIouh, tempered with tlw iiinglui sizp, or, ibett- 
lac varnish. 

501. The manner of varnishing japan vntri. 
TbefiaistuDg of japan work consists ja the la; tog on 
and polishing, the oeter coats of varoisli, as weU in 
the pieces that have only one simple ground of co* 
lonr, as those that are painted, fhis is done witb 
common seed-lac varnish, except where other me- 
thods are now expedient. The same reasons which 
decide as to the fitness of the varnishes, with respect 
to the colonrs of the gronnd, hold equally with re- 
gard to those of the painting. Where brightness i» 
the most material point, and a tinge of yellow will 
iqjure it, seed-lac gives way to the whiter gams ; bat 
where hardness, and a greater tenacity, are essen- 
tia), the seed-lac mnst he adhered to, where both 
are so necessary, that reciprocally one should give 
way to the other, it is usual to adopt a iBU[«d 
varnish. 

This mixed vamisb is made or the picked aeed-l^e. Hm 
GomoiOD sted-lac vanuidi, tlui most iiaeful preparation of the 
kind, mny be thus made. 

Tijte three ounces of seedJac, put it into water, to free it 
from the sticks and tilth intermiiced with it. To do Ikis atir 
it about, and tiieo poar off the water, a4dinf fre^ qnantitieat 
till jt be freed from all impurities. Tlien dry it, powder It 
grosHiy, and put it, with a pint of rectified spirit of wine, iulo- 
aboUlcofwMchit will not fill above two-thirds. Shake th« 
nixtare, place the hottlo in a gentle beat,tHHheseed^c^ 
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dinolTed ; in the meftn lime repent the sh^ng, tben pom- off 
nil that CRD be obtained deftr, atnin the remiuDder thnragli 
a coarse cloth and the vRniigh thus prepared ia kept for ape 
in B well-atopped bottle. 

In nsing the seed-lac, (or white varnisli,) the siib- 
stauce naed in polishing, should be itself white, where 
a pure white of a great clearness is desired ; whereas 
the browner sorts of polishing-dnst, are cheaper, and 
may be used in other cases with greater dispatch. 
The work to be varnished, is placed near a fire, or 
stove, and made perfectly dry ; the varnish is then 
nibbed over it by tiie brashes made for that par- 
pose, beginning in the middle, and passing the 
bmsh to one eed, and then with another stroke from 
the middle, passing to the other. Where it csta be 
podsibly avoided no part sbonldbe crossed, nr twice 
passed over, in forming one coat. When one coat 
19 dry, another is laid over it ; and this process iS' 
oontinaed at least six times, or more, if, on trial, tbe 
Tftmisb be not sufficiently thick to bear the polish, 
wlthont laying bare cotoar nnderneath. 

WImh h safficieot number of coata have been thna lB[d on 
the work it ia lit to be poliahed. In coinHon caaei, tfaia ^^ 
dene, by rabbins it *iti> b. rag, dipped in tripfdi, or roUeii- 
■t<Mie, tinely powdered ; bat, towards the end or the rubbing, 
■ 1itt]«aj|ofany kind is used with the powder ; when tbe work 
if sufBcienllf bright and glossy, it is ndibed with oil alone, to 
clean it iVeni tbe powder, and giv« a briber lustre. 

In the case of white grounda, instead of tripoli, or rotten-- 
' st(uie,fin« putt;, or whiting, is used; both ofwhicb are washed 
over, to prevent the danger of damaging the work, Irom land 
or arittj matter witli which they may happen to be mixed. 

U i* an improvement in japui-work, to haidco the vamiab 
by heat ; whicli in every degree that it can be applied, aburt 
of what would burn or calcine tbe matter, giv«s il a firmer 
andatroBger texture. 

Where metal form* the body, a hot stove is used ; taxA tbe, 
process of work are conlinned Init aoonsideiabletime, eipe- 
cially if the heatbegradnally encreased;btitwbere the work 
is of wood, beat ia sparingly used, as it is liable io waip op 
Aiiik Ae body, and u^jure it* geoer^ figvo. 
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SECTION 111. 

op ViHHIaHINQ. 

502. Varuish is a clear limpid fluid, whidi 
hardens, without losing its transparency. It is 
used by painters, gilders, &c, give a histre to tbeir 
works, aud to preserve and defend them from ll>» 
air and moisture. 
A coat of TamisbougbttoposseuUierallDwiRgpropertin: 

1. It muat exclude the actioii of tlie &ir; because wood and 
metals are vamblied to defend them from decay and niat. 

2. It nicgt resist water ; else the effect of the varnish ewii 
not be pcrmaneDt. 

3. It Diiriit not to alter tbe colotiri it is intended to pre^ 
serve. It is necessary, therefore, that every varnish should 
be easily spread over the surface, wilboul leaving pores or 
cavities, that it sbonlrf not crack or scale, and that it shonid 
resist water. 

Resins are the only bodies that possefis these pro- 
perties ; they must therefore form the basis of eveiy 
varnish. For this purpose, they must be dissolved^ 
as minntely dividea as possible, and combined so 
that the imperfectiom of those that might be dis- 
posed to sctde may be corrected by others. 

Resins may be dissolved by three agents i 1. by 
fixed or fat oil ; 2. by volatile, or essentia oil ; 3. by 
spirit of wine, AccordinKly we have three kinds of 
varnish ifat, or oUy voFtusn ,- essential varnUh, and 
spirit vamUh, 

And these agents are of such a natnre as either to Atj np 
and become hard, ov else to evaporate and fly off, leaving 
the resin fixed behind. 

famishes should be carefhUy kept from dost, and in very 
clean vessels : they shonid be laid thin and even with 
a laige 4at brush, Ihe strokes bein^ drawn all one way. A 
warm room does best for varaishiiig in, cold chilli the 
varolafa and prevents it from laying even, 

Vatnisfies are polished with pumice-stone an4 
tripoli. Tbe pomioe-stone reduced tea fiaepowdar, 
is put upon a piece of serge moistened with vatev.% 
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and wiih this the Varnished substance is rubbed 
equally and light);. The tripoli also reduced to a 
fine powder, is put upon a clean woollen cloth moists 
eDed with olive oil, with which the polishing is per- 
formed. The varnish is then wiped with soft linen, 
and when dry, cleaned with starch, orSpanish white, 
and Tabbed with the palm of the hand, or a linen 
cloth. 

fi03. Fat oil varnish. Fixed, or fat oil, does 
not evaporate; nor become dry of itself. And 
therefore to make it dry, it is boiled with metallic 
osydes. Litharge is generally used for this purpose. 
Oil 60 prepared, is called drying-oil. But to acce- 
lerate the drying of oil-varnish, we add oil of tur- 
praitiiie. 

GHM-eopd^ KBd enher, are the MihitanoM chiefly employed 
in oil TknUBbes ; the eopal is wbite, and used for variddiiDK 
li^t, the amber for dark coloitn. 

Before mixing: them with the oil, it is beat to dissatvB 
them; becaaietfaejr are then in leu dKD^r of being scorched, 
the varnidi is also more beaatiful. They ifaoDld be melted 
in an iron-pot ; the; ore in a proper state fat receiving the 
oil when they offer do resistance to. the iron tpntuia, and run 
off from it drop by drop. 

To make oil vamiah, pour by little and little, 
six or eight ounces of drying-oil among sixteen 
ounces of melted copal, or amber, constanuy stirring 
the ingredients with the spatula. When the oil is 
well mixed with the copal or amber, take it off the 
fire ; and when nearly cool, put in sixteen ounces of 
the essence of Venice turpentine. The varnish 
should be passed throngh a linen cloth. 

Oil Tarnishes become thick hj keeping; when they are to 
be used, it is only necessary to pour in a little Venice tur- 
pentine, and to put them a ihoit time en tfae fire. Less tiir- 
pentiae is necessary in summer thaa winter; too much oil 
hinders the varniab from drytng ; when too little is used, it 
cracks, and does not spread properly. 

BM. Black vamisk for coaches ondirontDori. This 
Tamish is composed of asphaltam, resin, and amber, 
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melled separately, and aftervards raised ; the oil i» 
Aen added, and afterwards the torpeutine, as di- 
rected above. The proportionH are, twelve emacaa 
ef orabfr, tr© of resin, twoof asphaltan, «i of^, 
and twelve of turpeatiae. 

905. A vamiaiiforraidBringtUh trnpenatrcMe f* 
wUer and air. To render linseed-ml drymg, boil H 
with two ounces of sugar of lead, and three oances of 
litharge, forevGt7pintofoi), till the oil has dissolved 
fbeiB ; then pat a pound of bird-lime, and half A pint of 
the drjingM»l, ioto an iroa or copper pot, holding 
about a gallon ; aad let it boil gently ovar « alow 
charcotJ fire, till thebird-lime ceases to cpackle ; then 
pour upoa it two pints and a half «f dryiBg-oil, asd 
Doil it ibr about an hour longer, stirring it often wtth 
an iron or wooden spatula. 

' AtiDhoilinj^, the varnish RwelltBiacli, tfacpot AonM be 
' removed from the flre, and Tcplaced when the varnMi bbI^ 
rides. While it is boiling, it shonld bo occa^mHy e«- 
amined, todeterinhie whethecitbas biriled enough. Forttis 
purpose take some of it upon tlie blada of a Isr^ Icnife, mud 
after mbbiag the blade of another Itnife a^oa it, separate the 
knive) ; aad when, on their ■eparation, the vamish ttoftem 
threads between t^e two knives, it has boDed enongli, aad 
sboidd be removed from the flre. Wbeo it is almost ooltC add 
about Jinequiilquantitjot'^uritsof tarpeotine ; mix bolbwell 
tog^ether, and let the la&sa rrst till the next da; ; then having 
warmed it a little, strnin and bottle if. If it is too tfaiek, 
spirits of tarpentine. This Yariusti should be laid ap in tte 
staff wheo perfeetlj' Ary, in a lakewarm slate ; a. tbin coat of 
it t^oa one sida, and about twelve hours after, two otlm 
coals should be laid on, one on each Me ; and in tweDt]^ 
four houra the silk may be used, 

506. Blanchard's air-lalloon varnish. Dissolve 
elastic gum (Indian-rubber,) cut small, in five times 
its weight of spirits of turpentine, by keeping &em 
some days together ; then boil one oance of this 
solution in eight ounces of drying linseed-oil for a 
few minates, and strain it : use it warm. 

507. Essential oil varmsk. Th« essential Tar- 
nishes consist of a solution of resin in oil of tnr- 
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pestine. ThiSTaratsfa being applied, tlie taipeutine 
evi^rates, leaving the resin behind. The; are 
commonly ased tor pictures. 

5d6. To disaolve (fum-cf^ai in oil o^ turpentine. 
Tbe iquantity to be dissolved, shoald be put into 
a gUm fetael capable of containing at least foar 
timee that qnaiiMy, and it shoald be hi^ in pro* 
portion to its breadtk. 

Bcdnce two otmceE of copal to small pieces, pat 
them into a proper vessel. Mix a pint of oil of tar- 
ps&tine wiUi ons-eighth its quantity of spirit of lal 
SBmoBiae ; s^afce Ihem well together ; put them to 
the cop^ i cork the glass, and tie it over with a 
string or wire, making a small hole through the cork. 
Set the g'lass in a sana heat so regulated, as (o make 
the cwitents boil as qoidily as poasiUe, but so 
gently, that tJte air babbles may be counted as they 
rise from ^e bottom. The same heat mnst he kept 
np till the solatiou is complete. 

It requires sconrate attention to sacceed in Ihia operatiotl. 
tMer tbe apirita are mixed, they sbonld be put to the com), 
and Ifae «ece«sai7 deforce of heat given as soon as potriUe; 
It should likewise be kept ap with the ntmoitregnlarity. If 
tb« keat Bbalw, or the f piiita boil quicker than is necesHuy, 
the solujion will immediately stop, and with the same mat&r 
rials will afterwards be in vain tu proceed ; bat if properly 
managed, the sal ammoniac spirit will g^radnally descend 
from the mixture, and attack the copal, vhiah will «wcU and 
dinohp«, ezeept m cety onajl quootity that will remain uDdis> 
solved. 

The vessel ahuuld not be opened till some time after it has 
coated, as it has happened that on uncorkiog the vessel, 
when it was not warm enoaf h to affect the hand, that tbe 
«onlenta have been blown against the oeilinc. The spirit of 
toipcmttne ahoold be of the best quality had from Apotho- 
caries Hall. • 

This varnish, a rich deep cotoui in the bottle, gives no 
colour to the pictures it is lud on. If left in the damp, it re- 
mainBtaclEy, a longtime; Init io a warm room, or the soq, it 
4rieB as olber taipentjne vamishea. 

fi09. Spirit varmak«a. Whco resins vre dissolvecl 
ID fdkoliol (spirits of vine,) Ae rarnisb dries spsedilyi 
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bat cracks. This faalt is corrected by addiog s 
snail qnantity or oil of turpentine, which rend«« it 
brighter, and legs brittle wneo Ary: 

510. To difolve gum-copal in apirita of witu. 
Dnsolve bairan onnce of camphor in a pintof alko- 
^ol, pot it into a circalatin^ gla<8, add four ounces 
of copal, in small pieces; set it in a sand-heal so re- 
gulated, tbat tbeairbubbles may be connted as they 
rise rrom the bottom ; and continue the same heat till 
the solution is completed. 

Camphor acts more powerfiillj opon copiJ than any otfier 
■obatance, If copkl finely powdered, be mbbed with a small 
qaaatity of di-j camphor in the mortar, the whole becomes 
in a few minutes a tDu§;h coherent nia«a. The most ecoDO- 
. mical method is to «et the vessel which contains the solalion 
b; for a few days ; and when perfectly settled, poor off tbe 
clear tarnish, and leave tbe rendnam for a fntnie opemtira. 

This ii a very bright solntiou of copal, and an excellent 
Tarnish for pictures, besides tieing an improvement in fine 
japan worLs, as the stoves used ia drying' those articles may 
drive oirtbe camphor entintly, and Leave the copal pore and 
fiolonrless upon the work. 

. Copal dissolves in spirit of turpentine, by the addition of 
' vompbor, with tbe same facility, but not in the same qnmn- 
tity, as in alkohol. 

511. A varnish for wainscot, cane chain, i^c. Dis- 
solve in a quart of spirits of wine, eight ounces of 
gam>sandarach, two ounces of seed-lac, and foiu 
ounces of resin ; then add sis onnces of Venico- 
tnrpentine. If the varnish is to produce a red co- 
lour, more oftbelacand less ofsandaracb should be 
used, and a little dragon's-blood should foe added. 
This varnish is very strong. 

512. A vamiskfor toSet-hoxes, caaet,/ant, Ste. 
Dissolve two ounces of gnm-masticb, and eight 
ounces of gum saadarach, in a quart 6f alkohol ; 
then add four ounces of Venice-'lurpentine. 

513. A varnish for violins, and other BtusM4Xil ji^ 
struments. Put four ounces of gum-sandaraob, two 
oonces of iac, one ounce of gumoelemi, into a quart 
of alkohol, and hang tiiem over A slow fire tiU tfaejr 
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are disaolyed ; then add tvo oances of tarpen- 
tine. 

514. YamUhfor employing vermiUionfor paint- 
ing equipages. In a qaart of alkohol dissolve aix 
onnces of the sandaraoh, three onuces of gnn)-la«, 
and fonr ounces of resin ; add six ounces of the 
cheapest kind of turpentine afterwards : mix it with 
a proper quantity of vermiliion when. used. 

515. Seed-lac vamitk. Put one quart of spirits 
of wine, in a wide mouthed bottie, add eight onnoes 
of seed-lac, clear and free from dirt ; let it stand two 
days, or longer, in a warm place, shaking it often. 
Strain it through a flannel into another bottle, and 
it will be 6t for use. 

516. Shell-lac vamiah. Take one quart of spirits 
of wine, eight ouaces of thin transparent shell-lac, 
which, if melted in the flame of a candle, will draw 
out in line long hair \ mfx aud shake these together, 
and let thein stand in a warm place for two days, 
and it will be ready for use. This varnish is softer 
than that made from seed-lac, and not so useful ; but 
may bo mixed with it for varnishing wood, &c. 

517*. White varnish foT clock faces, &c. Take 
of highly rectified spirits of wine one pint, which 
divide into fonr parts ; then mix one part with 
half an ounce of gam-mastich, in aphial, one part of 
spirits, and half an ounce of gam-sandaracfa in 
another phiali one part of spirits, and half an ounce 
of the whitest parts of gum-beigamiD. Tlieu mi«. 
and temper them to yonr mind, and it may not be 
amiss to add a little bit of white resin, ochre, Venice- 
turpentine, in the mastich bottle ; to give a gloss. 

If year varniali be strong and thick, add ipirits uf wioo 
iinly ; if hard, aome diasolved maxtiob ; ifgoft, some undaradi 
or benjanuD. When you bave brought it to a proper temper, 
WEumlho lilvered plate before the lire (if a clock ^e, takiag 
care not to melt the wax,) and with a flat came I's-h air pencilt 
stFoki! it all over until no nhjtc streaks appear, and this will 
preserve silvering many years. 
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618. Laq»«rinff ia tlie layiog on metel», eoknired 
or trMMpareDt TnrnisbeH, to produce tbe appearance 
of a different colour in the metal, or to preserve 
it from rust. 

Ltqnering is employed where brass receives tlie appeur- 
MMeof b«inegi)ti wbervtin h made to assame the resem* 
Mance af ^ifow melala ; and when bnn woi4( i»tD be prtv 
taded against tbe cotToiioD of the air or moisture. 

Secd-lac is the principal anbBtance used far llie comptH 
sitian of laqners ; bat for coarser purposes, resin or turpeiH 
tine is added, to make the laquer cheaper. 

519. A laquer for brass, to imitate gliding. 
Take one ounce of tnrmeric, add of safiron and 
Spanish-amotto, each two drachms. Pnt them into 
a bottle with a pint of highly rectified spirits of 
wine, place them in a moderate heat, shaking the 
. bottle oflea for several days, and there will then be 
obtained a strong yellow tincture, which mast 1^ 
strained off from the dregs through a coarse lineo 
cloth ; put back Qiis tincture into the bottlo) add 
4ree ounces of good seed-lac, powdered grossly, 
place the mixture again in a moderate heat ana 
shake it till the seed-lac be dissolved. Tie 
lacquer is then .strained and put into a well corked 
bottfa. 

The arnotto is encreased, in proportioD, where it is de- 
sired to have the laqner warmer or redder than ttiis cootpo- 
illioii ; and diminubed wherti it ii wanted cooler, of Dearmr 
a tn)e j'sHow. 

This iaqnor, properlymanagediiseiLtremelrgood, and of 
moderate price ; bat the fbllowing which is cheaper, ts not 
greatly inferior to it, and maj he made where the Syaoish- 
amotto cannot be proeured good. 

Takv Doe onnee of tarmeric root.rroQBd, andhalfa drsrhm 
of the best dragon's blood. Pnt them to a pint of splilts of 
wine, and proceed as above, and the varnish nay be ren- 
dered of a redder or traer vetlow cast by diminishing tho 
proportion of dragon's blood. 
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Saffron ii tometiroei nied to fonn the body of colour in 
this Ikqoer, initead at fhe tntmetiD ; it makei a wanner bnt 
more expenaive yellow, and aatamerio has the ftdvuitage in 
fiinning a maoh itrongsr ting^ )a spirits of wine, it receives 
the prefereDce. 

AJoea and guabo^ are aJio Bomettnaiiiced ia laqnats tbr 
bnaa ; aloes are not neceisary whwe tnrmarlc or uffron j> 
iiwd 1 and the nmboge, thou^ a strong joioe in water, ■!& 
fords but a weu tinge in spirits of wine. - 

520. A laqiurfor tin, to imitaft a yellow mefal. 
Take one oaace of tarmeric root, of dragon's Uood 
two drachms, and one piat of spints of wwe ; add a 
sufficient qoantity of aeed-lac, 

521. A laquerfor locks, &c. Seed-lac varnish 
alone, or with a little dragon's blood : or a com- 
potind varnish of ccmal parts of seed lac and resin, 
wttb or without the dragon's blood. 

A29. A gold-coloured laquer for gil^ng leather. 
The gilt leather nsed for skreens, room-borders. See. 
is leaUier covered with silver leaf, and laqnered 
with tiie following composition : 

Take foar pounda and a half of fine wliite rcain, of com- 
moD resin tJie same ^UBDtity, of gmn-sandaraefa two ponnds 
and a h^, and of alMs two pounds ; bruise thoBe i^ch ara 
in great pieces, mix thfui fogelber, (Mtt tbem into an culben 
pot, over a gOod charcoal fire, or any Gre wilboat fiamet 
Melt all Ihe ingredieyts, alirring tbem well with a spatulM, 
ttal tfa^ may be tborooghly mixed, and prcveateil abu from 
otiokiiv to the btrttom of the pot. When Ibey are perieotiz 
melted, and mixedradd giadaaUy to Ibcm saven paits i^ 
linseed oil, and stir the whole with the spatula. MsJi:e the 
liquid boil, stirring it all the time to prevent the sediateni, 
from sticking to the bottom of tbo v«ts«l. Wbea the wniib 
is boiled seven or dgllthours,add gmdually half an ouMeof 
litjuugo, or half au ounce of red-lu^ and when they are dis* 
lolved, pass Ihe varnish through a Hiien oloth,or Bannel bi^. 

The way of kn jwinjf when the vainiafa ta Miffioiently boiled, 
ii by taking a little &n some instrumeat, Md if It draws oat 
and is ropy, and atiaks to the fingen^ (bjrinf oa tbem, it i> 
prepared. 
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528. Gildinff is tbe applicatioD of gold to the gar* 
faces of bodies ; and is of two kinds, according to 
the metiiod of applying the gold. 

Wood, leather, paper, nad Koft snbstuioes, aregilt bv hst- 
eoins oD leaves uf gold by toioe cement. The gilding of 
wood, and similar HnlMtances, it of three kinds ; MgitStig, 
hirttMed^idiag, uidjttpaiiitri'-f(ildiiig. Metals are gilt by 
a cbcinical appBcalion or the gold to the aurface, and thiii ia 
called waUr-gild'ntg. 

534. 0/ gold leaf. There are three kinds of gold 
leaf in use. 

Pare gold-leaf, made by faammering gold be- 
tween the leaves of a book made of skins, till it is 
sufficieotly thin. 

Fale gold-leaf, with a greenish colour, is made of 
gold alloyed with silver. 

Dutch gold, (bronght from Holland,) is copper- 
leaf coloared by the fumes of zinc. 

It is clicaper than true leaf-goli), and luefbl where large 
quantities o! gilding are wanted, which can be defended 
from the weather, and where great nicelj if not required; 
but it changes colour when exposed to moisture ; Mid, in all 
oaxes, its beauty ii soon impaired, unlets lecaretl by vainUi. 
Being only a cheap substitute for true gold-letif, it may be 
UseTuI wliore durability is not an object. 

525. The instruments necessary for gilding, are 
the cushion, knife, tip, and htch. 

The cushion, for receiving the left ves of gold from 
the books, is made by covering a- board of abont 
eight inches square, with a donbte thickness of flan- 
nel, and over that a piece of buff leather, and fast- 
ening it tight round the edges. 

The kn^e for catting the leaves into the requisite 
sizes, is made like a pallet knife, with an edge not 
ti:o sharp- 

The tip, a tool made by fastening the long hairs 
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•f a sqnirrel's tail between two cards, is used for 
taking up the gold-leaf after it is cat, and layii^ it 
on the article to be gilded. 

A^icA pencil is used for the same purpose as the.. 
last, in taking np very smail bits of gold-leaf. A 
bait of cotton is used for pressii^ down the leaf, 
after it is laid on ; a large canuPa hair bnuh for 
dnsting tiie work, and clearing away the snperflnons 
«old. 

596. Oil gilding. Prime your work first with 
boiled linseed-oil and white-lead ; when dry, do it 
over witb a thin coat of gold size, consisting of 
stone-ochre ground in fat-ou. When that is so dry 
as to feel clammy, it is fit for gilding. Spread your 
leaves of gold upon the cushion, cut them .into slips 
of the proper width for covering your work, breathe 
upon yonr tip, as by moistening it thus, it will 
cause it to take up the leaves from the cushion. Ap- 
ply them by the tip on the proper parts of yonr 
work, press them down by the ball of cotton. Re- 
pair, by putting small pieces of gold on any parts 
which yon have omitted to cover. When yonr work 
is covered, let it dry, and then clear it off with the 
brash. 

This sort of zildinj;, the easiest and ,teast evpeusivc, will 
St&nd tbe wea&er, and maj at an; time be cleaned with a 
little water. 

527. Bumithed gilding is the sort of gilding 
generally used for picture-frames, lookiDg-glass- 
es, &c. 

Tbe wood intended to be gilt in this manner, 
shonid first be sized, then done over with about 
eight coats of size and whiting, to cover it with a 
body of considerable thickness. Having laid a anf- 
ficient quantity of whiting upon the work, it must be 
cleaned off, freeing all the cavities, and hollows from 
the whiting that may have choaked them up, and by 
proper moulds and tools, restoring tbe sharpneis ,^ 
the mouldings. 

VOL. II. T 



c.Coo^lu 



til^ operations pt Mechanici^ ArUt 

It t^^ receives a cpat of size, ms^e fay boiltiy 
Armeiuiui bole with }a)rdii»e«t sixe. As tms must 
not remain till it is quite drvj it is prudent Hot to lay 
on tofae at a time than can be gilt before it becones 
too dry. 

lite vwrk behig tim* prapared, ptam It a UtHe dediaiiv 
ttom jwB, u>4 iritfa aloBB mter and a hur peacal mvisteo • 
partof i^aad titeo ^iplytbeguldbythetiitta tbemiriMmed 
part. Tne gold wiH immediately adhere close to the work: 
proceed to wet the next part, and apply the gold as before, 
ivpeatuig (his operation till the wliole b eorapleted ; let not 
any drops of water atme upon Hte gold already laid on, 
titwef^re no part afcould be nswed ia gviag over it at firiti 



soli^ed with a 
r ttB a^te bnruiber, but the g«dli« mnat not 
be qail* drj when it ii ImraUhed. 

SS8. Japanner't Gilding. To eitd japanned work, 
v« drair witti a hair pencil, in gold size, the inten- 
ded ornaments, and afterwards apply gold-leaf or 
gold powder. 

Toe gold size is prepared in the following man* 
□er : tue of Unseed oil, and of gnm animi funr 
onitces. Boil the oil in a proper vessel, add the 
gom animi grada^lly in powder, stirring each quan- 
tity about in the oil, till it be dissolved, then pat ia 
another, till the whole be mixed with the oiL I<et 
th« mixtum coHtiaue to ^nA till it acqaire a thicker 
coawt«iKe than tar \. thoa sixain tbe whole thraigh 
a coarse cloth, and keep it for use ; hot when ^>- 
plied it mu^ be ikiixed with Tormillian md oil of 
t«rpentio». 

Haying laid on the g^M size, and allowed It to dry, the 
vtM-lMTiaapplfeAiBtbeUMial way, nr irilMnol wanta^la 
iMH- n mncb, gold powder is ^plied, which ia vimI* ^ 
gnMiagCokl leaf upoBft stone with hooey, and »ft«rwards 
Wvbing the honey away with water. If the^dingia var- 
nMied, ' Dalch gold may be aied, instead of rc^ gold pow> 
der, or aamm nraaivan] may be ninfe 
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666. To writs «n pi^fr teith iatttrs t^ OoU. 
Put gnat arabic into vridng ink, an4 write in tbe - 
luaol way. When Hm writing a dry, breathe on ^ ; 
the wannth and moisture will soften the gjuni, and 
ouse it to festen on the gold leaf, which may be laid 
on in tbe Tisnal way, and the 8apeT4nons part broih- 
ed o&- Or instead of this use japanner's size. 

530. To lay gold upon vthite earther^-utart, or 
fflatt. Draw yonr design npon tbe vessel to be gilt 
vnlh japanner^s gold size, moistening it ifneceB- 
sary witii oil of turpentine. Set your worfc in a 
room free from dus), to dry, for an boor, then place 
it so near the fire itat yon could just bear the heat 
of it with your band for a few seconds. Let it re- 
main there till it feels clammy, then lay some gold- 
leaf on ia the usoal way. Then put tbe ware into an 
oven to be baked for about three hours. 

Glasses, &c. ue gilt by draninE Ihe flgares wHh slwll 
l^ld mixed trith gom arabic, and borax, l^en »pp\j mf. 
ficient heat to it, and lastly, burnMi it. 

531. ToffUdonglmsorpomIm»,hifbumiMg-iH, 
Dissolve gold in aqua-regia, eviuMMeate the acid by 
heat, and you wil! obtain a gold powder ; or pre- 
cipitate the gold from the solution by pieces of cop- 
per. Lay this gold on with a strong solntioB of 
borax and gum water, and it may be burned-in. 

533. To ffild metals. One method of applying 
gold upon metals is by Grst cleaning the metal to be 
gilt : g(Jd-leaf is then laid on it. This rubbed with 
a polished blood stone, and a certain dtgrea of 
heat, adheres perfectly well. In this manner lil- 
ver-leaf is fised and bnraislied upon brass, in the 
making of what is called Frettch plats ; and sone- 
tJMes geld-leaf alao is burnished mpaa copper and 
irtm. 

S8S. Gilding hy amalgamation is by previously 

forming the gold into a paste, or anulgam, with 

mercnry. Bat to obtain an amalgam of gold and 

t3 
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meftaiy, the gold ia f^doced into thin plale» or 
gnias, heated red-hot, and thrown into nercory 

previously heated, till it begins to smoke. Upon 
stirring the mercary with an iron rod, the gold 
totally disappears. The proportion of mercury to 
gold IS geoerally asBix or eight to one. 

The method of gUding by Bm&lK&m&tioii, iBohieflynBed for 
Riding copper, or Ml otto; of copper, with a small portjon af 
zino, which receive! the amalgkm more readily, sod ii prefap* 
able on account of its'colour, resembling that of gold more 
thaa the colour of copper. 

When the metal to be gilt ii wrought or chased, it ii jm«< 
viouslj covered with quick silver be fore tbeamalgan) ii appfled, 
that this may spread easier ; but nhen the surface of the me- 
tal is plane, the amalgMit may be applied to it directly. 

The mKtal to be gilt is first rubbed with aqoa-forlis, which 
cleans the surface irom any rust or tarnish that might prevent 
the union of the metali. The amalgam is then spread eqnallT 
over the surface by a bnish, and the mercury ii CTaporatod 
by heat sufScient for that purpose ; if ihe heat be too gmtt, 
part of the gold also may be expelled, and part of it wiH ruM 
together, and leave some of the sDrfacc of the metal bare, 
While the mercury is evsporatiug, the work is from lime to 
time taken from the fire, and ezMnined, that the amalgam 
may be spread mqre equally by means of a broih; and any 
defective parts agaio corered, and that the he^t may not be 
too suddenly applied. When the mercury has evaporated, 
wbifJi is known by the surface becoming entir^ of a doll 
eolonr, tiie metal then under^^oes other operations, by which 
it receives the fine gold colour. 

I'irst, the gilded piece of metal is rubbed with a tervtek- 
bnuh (a brush made of brass wire], till its surface is quite 
smooth i it is then covered with giUfiig vita, and again ex- 
posed to the Gfc till the wax be burot ^. This wax is com- 
posed of bees-wax, mixed with either red ochre, verdigiiL 
copper scales, alum, vitriol, or bonx ; but the saline sub- 
stances are sufficient without any wax. 

The colour of the gilding is heightened by tAh operation. 

The gilt surface is then covered with a saKae composilioB 
of nitre, alum, or other vitriolio salt, gioand together, aad 
mixed into a paste with water and urine. The metal t^w 
covere<l is exposed to a certain degree of heat, and then 
quenched in water. By (his method its colour is ftartlier Im- 
proved, and brought nearer to that of gold. Thu> effsol seems 
tA be prothiced by the acid f£ nitie (wUdi is dbei^aged ly 
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ttie salpbarie kcM «f the alain, dnring the exposure to heat) 
■ctiog upon uiy particles of copper which may happen to lie ' 
upon the gilded surface. 

Lastly, some artista think that they give an additional 
histre to their gilt wOrk, by dipping it in a liqanr pre- 
parM by bMling^Gome yellow niaterials,aRaBlph>ii'(erpiiiuiiit, 
or turmeric The only advantage of this operation is, that 
part of the yelkiw rnatter remains in some or the hollows of 
the carved work, in which the gilding is apt to he more iai- 
perfect, and to which it gives a rich uid solid appearance. 

534. Gilding iron or steel. lo gilding iron or 
steel by means of &□ amalgam, as the metal has no 
affinity for tfae mercary, an a^ent is employed to dis- 
pose the surface to receive the gilding. This ageat 
is, a solutioa of mercury in nitrons acid (aqna for- 
tia), or what workmen call qnicksilver water, applied 
to the parts to be gilded ; the acid, by a stronger 
afiSnlty, seizes on a portion of the iron, and deposits 
in its place a thin coating t^mercnry, which will 
not refase 9. union afterwards with the gold amal- 
^m that may be applied ; by this process, the nitroag 
acid injures the surface of Uie metal, and the unioa 
of the mercury being very slight, a bright and dura- 
ble gilding cannot be obtained, 

Anotitr metiod. Appfy a xolntion of bbit vifriol with a 
camel's-hair pencil, to uie parts of the steel to be gilt, and by 
« chemical action, Kimilar lo that we deseribed as taking 
place when a solution of nitrate of mercury ia employed, a 
thjn conting of copper is precipitated on the metaJ. The cop- 
per has an affinity for mercury, and an union is thus effected 
between the amalgam and the iron 01 steel. Bnt the surface 
isii^ared hj the action of the acid employed, and stiil a heat 
■oBicient to voIatiliBe the mercnry must be afterwards n^ed. 

535. Gilding of iron hy heat. When the surface 
has been polished bright, it is heated till it become 
bine. Gold-leaf is then applied, and burnished 
devn. It is then heated again, another layer of 
gold bariuBhed on it, and in this manner three or 
tbor coats are given, avcordii^ to the intended 
strength of the gilding. This tbongh a more laboii- 

T 8 
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(Hu prOGflU tbaa tbe two liut, is not attended wifli 
so maoh risk. 

586. Aau^rovtdproe»sa/or gilding iron or »tetl. 
Tkia process, less knows wnong artUb than it 
deMrres to be, oainot fail to be asefiil to those 
who ffild iron or steel. The first part of the process 
GODsists in pouring over a Bolntioa of gold la nitro* 
mnriatio acad (si^na-regia), aboat twice as mach 
ether. This mast be done with caution, and ia a 
large vessel. These liquids are then shaken toge- 
ther, and a« soon as the mixture is at rest, the einer 
will be seen separating itself from the mtro-morifttic 
. acid, and floatiag on the surface. The nitro-mori- 
atic acid becomes more transparent, and the ether 
darker than tbev were before ; because the ether has 
taken the gold from the acid. The whole mixture 
is then poured into a glass funnel, with a Email aper- 
ture which most not be opened till the fluids nave 
separated themselves from each other. It is then 
opened, and the nitro-mnriatic acid will run off, it 
having taken off tbe lowest place by its greater grap 
vity ; the aperture is then shut, and the funnel wiU 
be found to contain nothing bat ether mixed witli 
gold. This is preserved for use in bottles wdl closed. 

1 o order to ^Id iron or steel, (he metal is first well poUgiied 
with emery, or the fioeit crociu martU or colcothu- or vitriol, 
and common brandy. The aarireronB ether i* thea apptied 
vidi a small bnub ; the ether soon eTaporatea, and tbe goM 
remaiai on the snt&ce or the metal. The metal may uen 
be pnt into the fire, and Bflerwartls policed. By meana of 
this anrifennia eflier, fignrei of all kinds may be deUneated on 
iron, by a pan or fine bmah. 

lusteadoffltber.theeasentialoib of tanwatioe or lavei^ 
der may be used, wfalcb will also take gold from Its solnSoib 

fi87. CM gUdiaa of aihxr. Dissolve gold ni 
nitro-mnriatio acid, dip some linen r^^ in the solo* 
Hon, dieu bnm thun and preserve the ashes. What- 
ever is to 1>« gilded mast be pravioiuly well bar- 



Hished ; a piece of odHl is tii^- dipped, Vtat- Ifetb a. 
solatios tti' Billt and water, and afwvsrdri into A* 
biwk powdor ; and the pina, beto^ roUied vith it^ 
KUStbebnniiafaed. Tkis povdefwfrt^pMnUyiuad 
for gibUng dflticate articles of nlv^. - - 

liafi. GiUBmg cfhrau mr capper, IWt tile sui^Me 
or fine instrnmakta of brass, aay b« kfpt Iwiger 
olcRn, tiny may be giMed \m tha tbUowil^ uanaer. 

Eraporate a satanitcd solution or gold to Itie cditsbiteteA 
of mi, awl sufTer it to shoot into et^alaU, wbkh tuvat iIhb 
be diMcdMd in pnre water, Md tlM KrtJclH to b«giUedb*iii|r 
inunerBed in it, are tUen washed in pate water, and ^er- 
Wtirda burnisbed. This process miist be repeated, till Ibe 
articles bave ^eeo well Ejlt. A solnlion of ^Id ci^stali i« 

SrefejTedlo a mere solKnoo oFgold, becaose, in the latter, 
icre ts alwajs a portion of free acid, wtiidi will, bj exerci^ 
■ing tnore or lesa action on tke sariaCe of tfae braa> or copper, 
ii^dre its polish. 

fi39. QreiMm gilding. Dissolve wtaonry in nmri^ 
atic aoid (spirits of salO»wliicb wiU{pv«anuiriate 
of mercury. E^ual parts of liiis and sal ammoniao 
are then mixed and dissolved in aqaa fortis. Put 
some g<4d into this, and it will dissolve, litis ap- 
plied to alver, becomes black ,- but, by beating, it 
assameg the appearance of gilding, 

540. To make shell-gold. Grwd up in a mortar 
gold-leaf with honey, tJien wash away the honey 
with water, and mix the gold ponder with gum 
water. This may be applied to any article with a 
eamerg-bair penal, in the same way as any other 
colour. 



SECTlOKVt 

OP lltTBlHMtt. 

Wood, paper, and othbr sabstaneefi, are silvered 
in the manner in which gilding is perfomied, using 
iilrei>leaf iMtead oS gold. 
. t4 
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641. To silver a^per or brast. Cleanse tlie 
netal with mqoa fortk, by washing it ligfady, bd4 
then plunging it into water ; or by scouring it wiUi 
salt and tartar with a wire brash. Dissolve silver 
in aqae fwrtis, pal copper into the solution ; this vrill 
^«cipitats die silver in a state of a metallic powder. 
T^e abogt twenty grains of this silver powder, ^d 
mix with it two drachma of tartar, the same quantity 
of common salt, and half a drachm of alum; rab the 
articles with this composition till they are perfectly 
white, then brush it off, and polish it with leather. 

AiuUktr nteihtH. Precipitate silver from its solndon in 
una fortii by copper, aa before ; to half an ounce of this 
silver, aAA common salt and sal ainmoiiiac, of each two oun- 
ces, and one ilraclim of corrosive sablimsle ; rgb them toge- 
ther, make thorn into f^aste with water, and with this, cop- 
|>er atensils of everj bind, that have been previoDsI; boiled 
with tartar and alnm, are robbed ; after wluch t)te; are made- 
red hot and polirind. 

648. To aihier the Mal-plates of clods, ke. 
Take half an ounce of silver leaf, add to it an oimce 
of double refined aqaa fortis, put them into an ear- 
then pot, place them over a gentle fire till the whole 
is dissolved ; thea take off the pot, and mix the . 
solution in a pint of clear water ; after which, pour 
it into another clean vessel, to free it from grit or 
sediment; add a spoonful of common salt, end the 
acid, which has now a green tinge, will immediately 
let go the silver particles, which form themselves 
into a white curd ; pour off the acid, mix Hxe ourd 
with two ounces of salt of tartar, half an ounce of 
whiting, and a large spoonful of sajt, and mix it well 
np together, when it will be ready for use. 

Having cleared tbe brass fron scratches, rab it over with a 
piece of old hat and rotten-stone, to clear it from all greaai- 
neis, and then rub it with salt and water with your hand, take 
a little of the compodtiun jnst described on your finger, mb 
it over where tbe salt has lonohed, it will adhere to the braaa, 
and completely silTer it. Then wash it well with water, to 
take off what aqua fbrtis may remain in the ounpoaitian 
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^Asa Arj.rub itmOt cdean nfp, and gi*e it one or two coats 
of vaniuli, prepwvd acoordibK t« the directioiu already 
given. 

This silvering, tboagh not durable, maj be improvBd by 
keating tbti article, and repeating the opeiaticHt till the oo^^r- 
ttig seema Enfficientl; thick. 

543. Silver plating. The coat of silver applied 
to the surface of the copper by the means just men- 
tioned, is thin, and not durable. A method more 
SQbstantial is as follows : fonn small pieces of silver 
and copper, tie them together with wire, putting a 
little borax between, (the proportion of suver may 
be to that of the copper as J to 12). Subject them 
to a while heat, when the silver will be firmly fixed 
to the copper. The whole is now passed between 
rollers, UII it be of the required thickness for maua- 
&ctaring articles of use or ornament. 

544. To mate French plate, heat the copper 
articles intended* to be plated, and burnish silver- 
leaf on it with a bQraisher. 

545. To mate shell silver. Grind leaf silver 
with gam-water or honey ; wash away the gum or 
honey, and the powder that remains is used with 
gum-water, or glaire of eggs laid on with a hair 
pencil. 

546. To silver looking glasses, yoa must be pre- 
pared with the following articles. 

First, a square mM>le slab, or smooth stone, well 
polished, ana gronnd exceedingly trne, the larger 
the better, with a frame round it, or a groove cut in 
its edges, to keep the superfluous mercury from 
nmniDg ofl". Secondly, lead weights covered with, 
cloth, to keep them from scratching the glass, from 
one pound weight to twelve pounds each, accord- 
ing to the size of the glass which is laid down. 
Thirdly, rolls of tinfoil. Fourthly, mercury or quick- 
silver, with which yoa must be well .provided ; then. 
IfroGoed as follows. 

TSt 
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be DO crc M CO Ot wrinkle* fn H, » titOe mflronrr ]« Smu drtqi- 
ped nsoB it, md with a piece of cotton, wool, ot htrtft toot, 
^HtMd it all over the foil, so that eretj part may be toncked 
with the meroary. Then keeping the maTble alab oeaily tevri 
witli the homon, poor the mercury all over the foil, tover it 
with a fine paper, and la; two weights near itslowert end, to 
keep tke giaM steady, while you draw the paper from be- 
tween fte itlver foil and the rIms, wbioh most tw laid npoB 
the paper. Aa yon draw the paper, you moat take care that 
no UT Dnbhles be left, for they will always appeal if left in at 
die Aral ; yen must likewise be sare to make the glass »s clean 
af pMdble <m the aide intended to be Bflfered, and have the 
p^er also qoite oleaii) otherwiie, when yon have drawn the 
p^er from under it, doll white streaks will appear, which are 
very disaereeable. 

After the paper is drawn out, place weights upon the glaai 
to press out the soperSuooa morcury, and make the fbS 
adhere. When it hai lain aboat seven hoars in this situa- 
tion, raise the stone vboat two or tlHee inches at its Uj^tKat 
end, that as much of the mercury maj rnn off as possible; 
let it remtun two days before yon venture to take it np ; but 
before yon lake the weights off, brush the edges of the glass 
genfly, that no mercury may adhere to them ; then take K 
up, andtnm it directly over, with its faoe tide downward, 
but raise it by degrees, that the meruary may not drip offtoo 
suddenly j for if, when taken up, it is immediately set perpes- 
(Hcnlar, air will get in between 1he foil and the glasa at the 
top, a* die mercnry descends to the bottom ; and your labour 
will be lost. 

Another method is to slide the gfass over the foil, withoot 
the assistance of paper. 

&47. To Hher glass gbtbet. Take half an ounce 
of clean lead, melt it with an eqnat weight of pare 
tin ; add immediately half an oonce of bismotfa, skim 
off the drosa ; remove the mixture from the ftre, and 
before it growa cold, add five oances of mercary, 
stirring- the whole well together ; then put the fluid' 
Hff>»lgnm fit for ase into a clean glass. 

When this aoalfam is used for rilveriog, strain it tfaroi^ 
a linen rag i then gently povr some onnee* of the UipM bate 
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the globe iatended to be fbiled ; bymeanaofm glus orjiAper 
funoel, reaching altnoit to the t>ott»n of the globe, to prevent 
it* splashing to the lidei ; the globe lUDSttheD be dexterously 
inclined every way, Ihoogh very slowly, to fasten the silver- 
ing; this done, let the globe rest some honra ; repeat, flie 
«fwratioi) till Ae fluid maH be spread evrai, Bnd fixed over 
tiM iihole intenui fnrAute ; the ■mperflsonB uta%m Is tbeik 
potired out, and tfae onlside of the {lobe olekMd, 

{»48. To silver the convtx H<U ofnurtuctu fflasMt 
for mirrort. Tnke an eartlieD plat«, oa which puar 
plaster of Psrls, mixed with water, (rf a proper con- 
sistence ; then, before it gruwB stiff, la; the meois- 
cas'ia the middle of the plate with its convex sur- 
face downwards, and press it until it lies close to Mt9 
I^ter i let it remaiD in Uiis sitaatton uatil the pUs^ 
ter becomes qaite dry ; after which, wotfc a groove 
with yoar finger, round the outside of the menisGiis, 
to let the superfluous moroDry rest span it} cnt the 
tin foil to ill proper sise, pnus it with tfae menisons 
into the plaster moold, to make it lie oioie ) then 
cover it with the mercury, and slide it orer Uie sil- 
vered foil ; place now a weight upon it, mid let it 
stand, three days, raising it by degrees, <faat the meri- 
cnry may drop off gradually. And after this method 
common window glass, &c. may be silvered. 

549. To lay paptr prints on the iatide ofglau 
globea. Cut off all the white part of your inpres* 
sion, so that nothing tq>pear bat the print ; prepare 
strong gum arable water, or size, with whidi brush 
over the face side of the print, then put it into the 
globe, and with a camel's-hair pencil, stick it evenly 
on, by this method you may put all the prints into 
the globe; let them dry twelve hours, then pour 
some prepared plaster of Paris, either white, or 
tinged, whatsoever oolonr you please, and turn the 
glooe easily about, so that every part be covered; 
pour oat th« soperflBooB plaster, and th« operation 
u finished. 

T 6 
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Operatioiu in Mteianical Arts- 



SECTION VU. 

or TINHIN«. 

550. leaning is the art of coTering »Dy metal 
with a Hon coating of tin. Copper and iron are tbe 
metals osoaltj tinned, to prevent them from beings 
corroded by rnst, as tin is not so easily acted upon 
by the hair or moisture as are iron and copper. 

' What ii oommonlj' called tin-platei, or ibeeta, to mneh 
used for utensils of varioas kinds, are ia f^A iron plateii 
coated with tia. 

The principal circumstance in the art oftinmng', it to have 
the surfaces of the metal to be tinned perfoctl; clean and free 
from rast, and also that the melted tin be perfectly metallie^ 
and not covered with apj ashes or calx of tin. 

551. The tinninff of iron. When iron plates 
are tinned, they are first scoured, then pat into a 
pickle (oil of vitriol diluted with water), which dis- 
solving the rust or oxyde that was left after scour- 
ing, renders the surface perfectly clean. They are 
then again washed and scoured. They are now dip- 
ped into m^ted tin, whose surface is covered with 
oil, to defend it from the air. By this means, the 
iron coming into contact with the melted tin, in a 
perfectly metallic state, it comes out completely 
coated. 

WhenonlyasnallqiiantHTOfiron is to be ttnned, it is 
lieated, and the tin is mbbed on with a piece of cloth, or 
some tow, the iron is first sprinkled with some powdered 
resin, to redace tlie tin that may te oxjdated. Any ioflam- 
mable snbatance, as nil forinstatice,wiUfaave the same eflect, 
owing to its attraction for osjgen. 

552. The tinning of copper. Sheets of copper 
are tinned as iron. Copper boilers, saDcepans, and 
other kitchen ntensils, are tinned after tjiey are 
tnade ; by being first scoured, then made hot, and 
the tin rubbed on with resin. Nothing ought to be 
used for this purpose bat pore grain tin ; but lead 
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mixed with tin, adnltenttes its qaalitj, though it 
makes it lie on more easily. This is a very pemi- 
oions practice, which onght to be reprobated. 

553. To Khiten brass or copper by boiling. The 
brass or copper is put'iato a pipkia with Bome white 
tartar, alam, and grain tin, and the whole boiled 
together. The articles soon become covered with a 
coating of tin, which, when polished, will look like 
silver. It is in this manner that pins, and many 
sorts of bnttoDS, are whitened. 

554. Metallic vBatering. A new art has beenlate- 
ly discovered, by accident, in France, by M. Baget, 
called metallic watering (moire metalliqtte.) It 
depends upon the action of acids, either pure or 
mixed together, and in different degrees of dilnttoa, 
«»i alloys of tin. The variety of designs resemble 
mother-of-pearl, and reflect the light in the form of 
clonds. 

The process is Ibis : — first lUsiolve four ounces of muriate 
of soda to eigbt ounces of water, &nd add two ounces of ni- 
tric acid: — second mixto re—eight ounces of water, twooun- 
<ie« of nitric acid, and three ounces of muriatic acid: — third 
mixture, — eight ouuces of water, two ouDces of muriatic acid, 
and one ounce of sulphoric acid. One of these mixtures is 
to be poured warm upon a sheel of tinned iron, placed upon 
a vessel of stone ware ; it is to be poured on in separate por- 
tions, until the sheet is completely watered ; it la then to be 
plunged into water, sliKhll; acidulated, snd washed.' 'Piie 
watering, obtained by &e action of these diScrent mixtures 
upon tinned iron, imitates, verj closely, inothcr.or-pearl and 
its reflectioDs; tiut the designs, t^though varied, ate quite 
accidental. 

By heating the tinned iron to different degrees 
of heat, stars, fern-leaves, and other figures, are 
prodnced ; and, by pouring one of the above mix- 
tures, cold, upon a plate of tinned iron, at a red 
heat, a beautiful granular appearance is obtained. 
These metallic waterings will bear the blow of a 
mallet, bnt not of a hammer ; hence, the invention 
may be ased for embossed patterns, but not for 
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tfaoae whidi are punched. Different o«k)i»« md 
shades may be given by vamiihes, which, when pro- 
perly polished, will set off the b^nty of the watw^ 
"OS- 



SECTION vm. 

OF BMtNKINO. 

555. Bronzing is colooiing of plaster figures, . 
Stc. with metallic powders, in order to make them 
appear as if made of copp^ or oUier mebds. 

'flie powden uaed for Maa porpme ue fine copper filing!, 
Minim musivom, or copper preci^tated from iti Milation is 
aqua forlii by iron. Having done over the sabstai^e to be 
bronzed with JBinKlau size, japuiner'ti goli tdse, or, with 
drying oil, or oil-paint, the powders are nibbed on, tbe pro- 
jecting parts receiving niore of tbe powder tban the cavities, 
to imitate on tfaoae parts which are liable to be rubbed tbo 
brightaesi of brooKe. 



SECTION IX. 

OF soldebIko. 

556. Soldming is the art of joining two pieces of 
metal together by a thin piece of metal interposed 
between them. Thns tin is a solder for lead ; brass, 
gold, or silver, are solders for iron, 8co> 

557. To mike silvtr solder. Melt two parts of 
GnA silver, one part of brass ; bat do not keep them 
long in fiisioo, lest the brass fly off in fames ; and 
your solder is made. 

558. Aaatherfor coarier tilver. Melt foar parte 
of fine silver, and three of brass; throw in a little 
borax, and pour it ont as soon as it is melted, and 
tbe solder is prepared, 

559. A solder for gold. Melt one part of copper, 
one part of fine ulver, a/aA two parts of gold ; add a 

[ ,a,-,!K i;. Co<")glc 
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little boras when it is jnst melted, then pour it ont 
iminediately, and it is fit for use. 

560. The method of soldering gold or silvfr. After 
the solder is cast in an iuf^ot, it would be more rea- 
dy for nse, were yoa to draw it into small wire, or 
flatten it between two rollers. Then cut it into little 
bits, join your work together with line soft iron 
wire, with a camel's-hair pencil dipt in borax finely 
powdered, and well moistened with water, touch the 
joint intended to be soldered ; place a little solder 
npoD the joint, apply it upon a large piece of cbar- 
coid, and, with a blow-pipe and lamp, blow upon it 
through the flame until the solder melts, ana it iB 
done- • 

561' To cleafue silver or yold, afttritistoMered. 
Meltit redhot, let it cool, thenboit it in alum water, 
in ao earthen vessel, abd it will be as clean as when 
new. If it be gold jou are to clean, boilitin urme 
and sal ammoniac. 

562. A solder for lead is composed of two parts 
lead and one part tin : its goodness in tried by pour- 
ing the bigness of a crown piece upon the table ; if 
it be good, there will arise little bright stars in it : 
when you use this solder iipply resin, 

563. A solder for tin. This composition consists 
of four partfi of pewter, oue of tin, and one of bis- 
muth; melted together, and run into narrow thin 
lengths. 

564. A solder for iron. Nothing here is neces- 
sary, but good brass, with borax t^plied, uiixed with 
water to me cMtsiatence of paste. 
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^ CHAPTER IX. 

HANOFACTURBB. 
SECTION L 

THE HANUFACTDKE OF PAPER AND FARCHHeNT. 

565. Paper is manafactared chiefly of linen rags 
in Europe. These rags, after being sorted into dit^ 
ferent classes, according to thdr respective qnali- 
ties, are pnt into a machine called the cuttintf-tahU, 
vhere they are divided into minute pieces. They 
are then placed in another engine, called a duster; 
which is covered with a wire-net, and pat in motion 
by machinery ; it separates the shreds tram thd dnst, 
which forces it throngh the wire. The rags are reduc- 
ed to a pulp in mills, by cylinders, with iron blades ; 
after which the stnff is conveyed to a repository, 
that supplies the vat, from which the palp is drawn. 

In order to cat this pulp into paper, the workman immenes 
in the vat amoald composed of wire-cloth, and furnished with 
a frame to retain the stuff: tiu draws ODt as much of the pulp u 
is necessar} for one nheet, on which he layi a felt, for the pu^ 
pose of absorbing the moisture; and thus places alteraateiy a 
sheet and a felt, till be has formed six quires of paper. When 
the last sheet is covered with felt, the whole is pressed, the 
sheet! are then suspended on oords to drj. The next opera- 
tion is ttni^. This is performed by plunging a few sheets 
together, in a vessel fail of size, into which a small portiou of 
aliim it thrown. The paper is now carried to the drying 
room, and after being gradually dried, to the finish! ng-room, 
where it is pressed, selected, examined, folded, formed into 
(juires of 24 «bects, and 6nally into reams, eonsiiting of SO- 

? aires each. This is termed writing-paper ; as it is adapted 
>r this purpose by the process of sizing. 
The various kinds of papers are blotting, brown, and coarae 
paper, which will not bear ink, drawing, engraving, or print, 
iog paper. These, though prepareilin the nana] way, are BO- 
vertheleaiaot sized so highly as those papers which are iotend. 
ed for the pen. Among the varions vegetable sobstanoes «■•. 
ployed as a substitute for linen rags in the muaAMtareorpR^ 
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per, bul^-atnw ]■ thenoBtprofitable, u it^B (he moat 
obnnduit, bntit will only serve for commOD purposes; u it 
conioiaiilotUcs sn anpleasaat Huge. 

566. To make stained paper. This is done by 
applying, by sod brushes, any of the colours ased for 
tinging other substances, after tempering them pro- 
pony with siae or ^nm-water. If me paper is to be 
of a uniform colour, it must be fixed by several thin 
coatings, each being suffered to dry before anoUier 
is appUed ; otherwise the shade will appear clouded. 

567. To make marbled paper. Dissolve gum in 
a trough, into which plunge each sheet of paper. 
This done, range the colours on the table, on which 
the trough is placed, and the workmen dip a brush 
of bog's hair into any colour, which they sprinkle on 
the surface of the liquor. When the colours are 
floating on the liquor, they draw a pointed stick 
from one end of the trough to the other, to agitate 
the liquors and colours, and give those beautiful 
shades you behold in marbled paper. 

568. Papier mache is made of cuttings of white 
oc brown paper, boiled in water, and beaten in a 
mortu: till tney are reduced to a paste, then the 
mass is boiled with a solution of gnm arable, or of 
size, to give tenacity to the paste, which is after- 
wards formed into toys, snuff boxes, &c. by pressing 
it into oiled moulds- When dry, it is covered witia 
a mixture of size and lamp-black, and afterwards 
Tarnished. 

.569. Rice paper is a curious sort of paper, made by 
the Chinese ; it is semi-transparent, of a firm tex- 
ture, and feels somewhat like the article mannfac 
lured from the papyrus. 

Bat the Chinese make paper from the rind or bark of mob 
berry tree, the elm, the hsmboo, and cotton tree. In fact, 
ever; different pravinoe iias its own provincial paper. The 
Moond skin of the bamboo barit is peculiarly soft and white. 
Tbia they beat in fair water into a pulp, wMoh thej take op 
Inlan^ moulds, so that some sheets are above twelve feet in 
leogu. They are completed by dipiung them in aluo^water. 
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whioh terrw Ib pboe of oar Ha*. 8«Me, ignAmnt •( tba OmIi 
WQ h»»diM>1owdr«){Brdiiif tkeniBDufiurtaroof tbeCUoMe 
p^wr have gaped with ABtDiusbtnenl at lhevkrieg»te<l coloan 
of the Cbineao rict-piiper, an it is called. Butthe fivct is this. 
Ukch province not only mmnufactiires a paper peeuHar loit- 
kIT, bnt utaiat it pink, tjtven, or KlraiF cohmf, u tholr &then 
tmm tiBK innMmorial fakre dMi«. 

570. ParcAxMnt is the skiD «f sheep or gQiili^ 
prepared for writiof and ooveriHg books, the skin 
18 stripped of its wool, pasaed diroflgh tiie lioie-pit. 
Ttte skinaer th«o etretem it on a fratae, perforated 
longltudiD&Uf with h(4M fnnisked with woodeB pins 
that may be turned At pleasare, like tbme of a vio- 
lin, to sttetcli tbe flkis like a dram head. The skib 
bein^ tfa«0 sufficiently stretched on tbe frame, tbe 
fleah is pared off with a sharp inBtmment, it i» then 
mmsteiied with a n^, and white cribBlk redooed to a 
fine dsst, strewed over it : then with A )*tge pumloe* 
■tone, the workman tuba over the Bkin, and llttu 
SGonrs offtheremainsoftheSesh. They then go over 
it again with as iroa. instrument; moisten it as be> 
fore, and mb sndernea^ with tbe pnmice^tone 
without any chalk ; this smooths and softens the 
flesh-stde very considerably. They drain it again, by 
passing over it the iron iastrament as before. - 

The flesh^ide thas drained, tbe; pus th« iron on Hie 
bi^i^aldB; tkeaitretetiitligfat on tbe franc b]* meuu of tbe 
pita, and go over tbe fleak^ida azatn Kith tito iron ; tbi* 
finiabeBiladmninj;; tbe more the •Iub ii drained, it becomea 
tbe wbiler. Tbey now throw dd more chalk, iweeping it 
over witb a piece of bunh-akin that hat the woot on ; tiiia 
Mtoottaftftvtber.Mid ginsita wMteknap. Wbendiied.it 
U tokan off tbe frame, by cattiBg: all rwnd. The 8ki% 
thns tu prcyarod bj Ac ■kiaDN', ia takea.by the parohmuMk 
maker; who first ■crapei or pares it dry on tbetainaier*, wi& 
an iron initniDient like that above named, only finer aad 
Awpert witb tUa, worked witb the urn from th« top to the 
bottom oftbfl«km,hetakn awayoM half of its thickness, lud 
tbe skin thw equally pared on botii rides, i* rabbed wi A lbs 
pnmtce-atone, to smooth ft. This lest preparation U pK* 
Ibrmed on a benebcoTMcd with a mok staffed with lueki, 

* A (MMHwr ii a calMua, stfetobod in a frame. 
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S71. Fe/'um LsnothiDgbntparcbmeDtinadeoftbe 
skins of rarking; calvafi. This has a mu(^ finer 
grain, it it whiter and smoother than parchment ; 
bnt is prepared in the sune manner, except that vel- 
)tnn is not like parchment, pawed through tiie lime- 
pit 

573. State cf the papyrus matii umip tt /ommI at 
Seremlaneum. Sir Humphrey I^avy se^s, that the 
nature of these maimscriptB had been generaltr mis- 
nnd^stood ; that they had not, as is nsaally «ip- 
posed, been carbonized by the operation ofRre, and 
that they were in a state analogous to peat, or Bovey 
(foal, the leaves being generaUy cemented into one 
mass by a peculiar aubatanoe, which had formed 
during the fermentation and chemical change of the 
v^etable matter composing them, in a long course of 
ages. 

Ad examifltttion of the excavstiona thftt hUU remain open 
tt Hercntaneum conflnn the opinion that the majiuKcriptaDad 
not been acted on b^ Sre. He foand & Hnsll fragment ot the 
cellii^ ofoneof the rooms, eoBtaininglinmofgMd ieaf and 
Vermillion io ui unaltered state; wbieh coald uot have hap- 
pened if they bad been acted upim b; any temperature sun- 

' eient Io convMt vegetable matter into charcoal. Moisture, 
by its action upon vegetable matter, produces decomposition, 
which ms; t>e leeo in peat b«|{s in sll its difierent stages j 

~ when air and water act conjointly on leaves or imall vegeta- 
ble fibAa, they tooa become brown, then black ; and, b j loug 
continued operation of air, even at common femperamres,tl)e 
chaMosl Itself is deslrojed, and nothing remain* but the 
eMthi which entered into the constitution of the vegetable 
uAslBDee. The nnmlwf of nunuaoripts and of fragments ori- 
ginaUf brought Io the moneam at Portiei amounted to 1 ,386 ; 
of these 88 have been nnroUed, and found in a legible state ; 
319 mote have been operated upon, and, more or leu, un-r 
ndled, and foand not to b« l^ble ; while 24 have been pre< 
aented to foreign potentite^ Amongst the 1^X6 that reman, 
and which Sir Uumphrcj esaminedwith attention, by far the 
greatest number consist ofimalfCrwmento, or of mutilated or 
crowed manuscripts, in which the folds are as irregnlaT, as te 
offer little hopes of separating them so as to form oonueoted 
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tenet ; ftam SO 1o VtO are tn a itate which preuot ■ gxeat 
pvobaUlH; of laoccn, uid of th«8« the greater Domber are of 
the kind in which some volatile vegetable matter remuDSrUid 
to which a chemictt process may be applied with the greatett 
hope* of DMfal results. Of the 8H manuscripts oontunrac 
ehnracten, with the exoeption of a few fragment!, in whi£ 
UHiie lines <^ Latin poetr; have been found, the great body 
GOflriiits of works of Greek philosophcra or sophists ; ulna ate 
of Epionnis, thirly-lwo bexr the name ofPhilodemus, three of 
I>emetrias, and one of each of these authors, Colotea, Poly- 
Jtratni, CartiMdea, and Chirsippus; and the sahjeota of 
these works, and the works of which the name* of the aa- 
thors nre unknown, are either natnnd.or mond philosophy, 
medicine, criticism, and general ohservatioiia on the arts and 



SECTION U. 

TH« HAHOPACTUIIB OF PTOI IND HKEDLE». 

573. PiD9 are made of brass wire. Wkeo tKe 
wire is received at the manufactory, it is woand off 
from one wheel to another, and passed- thro^b a 
circle of asmallerdiameterinapieceof iroa. Wben 
redQoed to its proper size, it is straightened by 
drawing it between iron pins, fix.ed in a board in a 
zigzag manner. It is afterwards cnt into lengths of 
about fonr yards, and then into smaller pieces, every 
length being sufficient for six pins. Each end en 
these is ground to a point. 

Thiaoli«ntinnlBperfDrmedbjboys,who each sit Y'th tWo 
small grindstones before him tnmedh; awheel. Taking np 
a handftil, he applies the wires to the coarsest of the two 
stones, moTtng them ronnd diat the points may not become 
flat He then gives fliem a smoother and sharper point on the 
other stone : a lad of twelve ysais of age, can point 16,000 
in an hoar. When the wire is pointed, a pin is taken off frtoi 
each end, till it is cot into six pieces. 

The next operation is to form the heads, or head-t p ii mii ig, 
as it Is termed. 'litis is done by a spinning wheel, one piece 
of wire is with rapidity wound round another, and the interior 
one-being drawn oot, leaves a hollow tube betwe«i the cii> 
oaanolutiona. It is then cnt into shears every two tuiru of 
die wire, fbnnlng one head. Thei« are softened by throwing 
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Uteta Ma iron pias, and placiDg them in a fimiaee till (bey 
ue red hot. As eoon as thej kre cold, they are dMtribntMl 
to cihildren, nho sit with ftnvib aDd bammen before then. 
These they work with theirfeet by means of a lathe. Iliey take 
up onrof the lengths, and thrnst the blnnt end into a quantity 
of the heads which lie hefore them, catcbing one at the extie- 
Buty> they apply It immediately to the anvil and hammer, and 
by amolitm or two of the foot, the point and the bead is fixed 
to^ber in much less time than can be described, and with a 
dexterity that can only be acquired by practice. The pins are 
direwa into a copper, containing a solution ot tin and wfaie 
lees. Here they remain for some time, and vlien taken o«t 
assume a dull white appearance, in order to give them a po- 
lish, they are pot into a tub containing a anantity of bran, 
which is set in motion by turning a shaft tLat rum tbrongti 
its centre, and thus, by means of friction, the pins become en- 
tirely bright They are now separated from the bran, which ia 



574. Needles are made of steel. The first thing 
ia the maDufacture of needles, is to pass the steel 
throDgha coal fire, and under a hammer to bring it 
to a round form, then it is drawn through a targe 
hole of a wire-drawing iron, and retnmed into tie 
fire, and again drawn tbrougb a second hole smaller 
than the first, and thus snccessjvely, till it has ao> 
<]iured a degree of fineness reijaisite; observing 
every time it is drawn to rob it with lard to render it 
more manageable. 

The steel thus reduced, is cut ta the proper length of the 
oeedtes : these [H«ces are flatteil at one end, to form the eye ; 
diey are then put into the fire to soflen ; tiien taken ont, and 
the bead piereedby a punclieonof well tempered steel, and 
laid OB a leaden block, to bring out. with another pmcheon. 
tfae little piece of steel remaining in the eye. Tbe comers. of 
tbe heads are then Sled off, and a little cavity filed un each 
side of the flat of the head, the point is then forNed with n 
fie, and the whole is £Ied over. They are liien laid on a 
In^ narrow iron, crooked on one end to heat red-bol, with 
cbwooal fire, when taken «ut, are thrown into a bason of 
cold water to harden. On this operation moob depends ; 
too much heat bums tboM, Mo little leaves tfaem lott: expe- 
rience teaches the medioa. When Ihss hardened, Ibey are 
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Uid U a itevfll am k fii», won tg leM biiafc. i Tbia tanpsn 
tbcHiWidtalEiMaffUieiKbrilUeHH. TiMj ue Iben attMsfat* 
wed one aftei uMtber wilb a. hwnmfr. 

The next pn»c«aa U tbe p»li*luig. The people tak« 13 «r 
1A,000 imdleB, ud raOKe them in little bcaps tw « pwc« of 
new backram ipriBkled nith eawry dut; thoy nc then 
BiKinkled with oil of olives. The wbc^e is iben nute iq> in a 
ml and laid on a poliafaiag taWe ; a thick plaak it now Miaed 
over ibo whole and the needlea witbiw becone p«Hiahed. 
They are Uicd waabed in hot water with loai* and wiped in 
braH. Tbe geod are taken Ertmi the bad ; the points are 
tipped with an etnery Umm tamed b; a wbee!, and then 
packed op in parcela of 260 each lor tide. 



sEcnnN III. 

THE tIANUFACTUBE 01 LEATUEKi 

576. The leader tanned in England consists 
chiefly of butts or backt, hides, and skitu, 

Siitti arc made from the atduteit and heaviest ox bides, in 
ttte roUowiuK manner: aiter the horns hate been taken olf, 
the hides are laid ^oooth in heaps (or a couple of days in fte 
BOBUuer, and about iik in the winter; Ihcy ore tlien bung on 
pales, in a close room or tmohe-hetitt, in wbich is kept a 
Einoulderiiig fire or wet Ian, Thia occasioiui a small dej^ree of 
pBtref action, tbe hair hj this means b easily got off, fay 
spceading tlie bide on a wooden horse, and aorapinf it well 
with a crouked knife. Whan the liair baa been taken ei^ 
the IiUe is thrown into a pool of water, to cleanse it front the 
dirt, &c. ; it again is spread on the wooden beam, and tbe 
grease, loose flesli, extraneons Sltb, See. are careflilty scrnb- 
b«d ont ; the hidea are ften pat into a pit of strong ii(|nor, 
called eoxe, an infuaiaN of ground bark in water; this is temed 
tWoui-u^ ; after this they are removed into anotber ^t ealM 
a MOTorrug*, or water strongiy iapiegnated witU vitriiAe 
neid, or with a v^atahle acid prejiared (Tom tye or bariey. 
This operation (which ia eaUed rtuting,) by diatending nt 
pores (^ the hides, ocoasioui tliem more readily to )mMb« Ae 
ooae, the effect of this is to combine with the gebttiBoas part 
of tbe akin, and fcrm with it leather. The hidea are then 
taken eat of the SDowering, and spread smooth In a pit called 
aUHbr, with a qoantltyof gionnd hark Birewed bstwmn 
etA. After laying a hmmA or six week* tbey are taken 
np ; and the decayed bark and U4|aor being drawn ont ef 
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tbs pit, it if Ule4 tgAi* witli wtTong warn, ithtm Oay are fmt 
iBuW<»re, wittibkrkb«tw«eii«*dihide. Thejnow He two 
er tbm montb, wbea (be nme apeTation is repeated ; tbey 
Hum NMaim tosr ur five nuiths, when tliej i^atn undergo 
Ibe aawe procesi ; umI *ftei being Ibree nicMithi !■ tlio hut 
|iit,ar(ieon)p1eteiy tanned. 'Ilienbole process requ^n tima 
eleven (e tsgbteen montbi, and sonietiines two jears, ac- 
eoidin;; to the Bubsluioe «f the Ude, aad discretion of the 
tfttiner. When taken ont of the pit t« Im dried, they are 
hvBg on puleis, aid after baisg ooKiprexsed by a aleel pin, and 
^•at «Qt amoolh by wooden banincrs, called iatut, the ope- 
- ration is eomplete; when tboroogbly dry, tliey are fit tor 
tato. Butt* ore chiefly uaed Ibrthe lotea of stout akoea. 

676. The leather which goes by the name of 
hides, is generally made of cow hides, or the lighter 
ox hides, manofactured in Uie following maDner : 

After tlie horns are taken oB^-tile hides are washed, and put 
int^ a pit of wHter, saturated with line ; liere tbey renain a 
few dnjs, they are then taken out, and the hair scraped off 
on a wooden beam, as beibre described ; they are then washed, 
rikI the loone flesh, ho, being taken off, they are remored 
into a pit of weak ooze, when they are taksn np, aod put 
(Iowa (nhicb ia technically ternieri ht-dtingj two or three 
times a day, for the first week ; every sccona or third day 
tbey are shifled into a pit of fresh ooze, somewbal stronger 
than the former. In ahoot six weeks they are put into a 
strong ooce, in whioh they are huidled once or twice a 
week with fresb bark fur two or tbne months. They are 
then removed info another pit, called a foyer, in which they 
are laid smooth, with bark gionnd very fine, strewed betweeai 
each side. After remaiuiug here two or three months, they 
are taken up, when the ooze ia drawn oot, and the hides put 
in again with treihooseandfredibark, lAere, after lying two 
or three months more, tbey are eoBipletely tanned ; exeept 
a few very stoat hides, which ma; require an extra layer: 
tbey are then taken out and hung on poles, and bt-ii^ ham- 
■ered uid smoothed with a steel pin, they are tit for sale 
when dry. These hides are called erep kidtr ; and take from 
ten to eighteen mentlu ia tanning. Tbey are used for the 
aoles of shoes. 

577. Skins are the general term for the skins o>f 
calves, seals, fao^, dogs, &o. 



488 Man^acturtt. 

day, for aboot three weelu, to destroy the epidemii trfflie 
Aia. The bair and excreaoencM are then scnped off, aad 
thej are pnt into a pit of water, called a g rnam impregaaled 
with pigto" dmg', formivi; an alkaline ley, which in aboQt ten 
iaya loaki out the lime, gTfSae, and t^wnaceoas tnstter. 
During thii period, thej are sevend times scraped over with 
a erooked knife, to woik out the diit and filth. The alkaline 
ley Bofteni the skins, and prepares them for the reception of 
the ooze. Tbej are then pat Inte a pit of weak ooxe,- in the 
same manner as the hides, and heing frequently handled, are 
by degrees removed into a stronger, and still stror^r liqnor, 
for a month or six weeks, when they are put into a strong 
ooee, with fresh bark ground Tvryfine, and attbeend of two 
«r three months, according to theirsobstancesiJiresDfBeieDtlj 
tanned : when they are taken ont, hung on poles, dried, and 
ore fit for Bale. These skins are afterwards dressed and 
blacked by the curriers, and are used for the upper leathers 
of shoes, iKMts, &c, 

578. .The lighter sort of hides, called dresaing 
hides, as well as horse hides, are managed Dearly in 
the same manner as skins ; and are used for coach 
Tork, harness, &c. &c. 

As tiie method of tanning above described, and 
all others in genera) use, are extremely tedious and 
expensive in their operation, various schemes have 
at different times been suggested to shorten the 
proceKG and lessen the ex pence. 

579. We may obtain the tanning prmciple, by 
digesting oak .bark, or other proper material in 
cold water, in~an apparatus nearly similar to that 
used in the sidtpetre works. The water which hae 
remained npon the powdered bark for a certain 
time, in one vessel, is drawn off by a cock, and 
poured upon fresh tan. This is again to be -drawn 
off, mi poured upon other fresh tan; and in this 
way the prooesa shooM be continued to the fifth 
vessel. The liquor is then highly coloured, and 
marks from sis to aght degrees upon the hydrometer 
tor salts. This is called the tanning lixivivm. 

Ttti. The critcrisn for aKertainiog its strength ■■ the 
quantity of the KolntioK of getatine which a given quantity ef 
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H will precipitate.' Isinglass is used for tbis purpoas, h^ag 
entirely compoaed of gelatine. And here.it may be ob- 
serv«d, Ibiit this. is the uode of ascertaining the quantity of 
tftnniiig principle in any veget^le substance, and conse- 
qnently how far ^ey may be nsed as a substance for hard 
oak. , . ; 

The hides, being prepared in the usual way, are 
immersed for some honrs in a weak tanning lixivium 
of two degrees strength. To obtain this, the latter 
portions of the infaaioBS are set apart, or else some 
ef tliat which has been partly exbausted by use in 
tanning. ' The hides are then to be put into a 
stronger lixivium, where, in a. few days they will b© 
.brought to the same degree of .saturation with' the 
liquor in which they are immferseii. The strength of 
the liqnor will thus be considerably diminished, and 
must therefore be renewed. When the hides are by 
this meaas perfectly tanned, they are to be removed 
and slowly dried in the shade. 

Obi. The length of time necessary to tan leather com- 
pletolj, according to the old process, is a great inconve- 
nience; and there is no doubt that it tnaylw much shorteoed 
by Iblloning the new method ; hut the lealher so tanned has 
not been so durable as' that which has been formed by the 
'slower process. 

580. Sir H. Davy in treating " od die Consti- 
tuent Parts of Astringent Vegetables," thos speaks 
oF-tanning. 

In considering the relation of the different &cts that have 
been detailed, to the proctiHses of tanning and of leather- 
making, it will appear sufficiently evident, that when skin is 
tanned in astringent infusions thnt contain, <ts wellaa tan- 
ning, extractive matters, portions of these matters enter with 
tlie tanning, into chemical combin&tion with the skin, la no 
case is tliere any reason to believe that gidtic acid is ab- 
sorbed in this process; and M. Seguin's ingenious theory, of 
the agcincy of this substance, in producing the ile-oxygena- 
lion ofakin, seems supported by no proofs. Even ia the for- 
nmtiou of glue from skin, there is no evidence which ought 
to indace us to suppose that it loses a portion of osygea ; 
and the effect appears to be owing jnerely to the sepiiration 
of tbe gelatine, from the small quantity of albumen with 
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wUak it wu MBblaed in Ike oifuuMd'fbiai, bj iht solycnt 
BonTMi of water. 

tbt difierant qa^tiM ef ImAw made iritli 1)>e unw ktod 
«fikiB,MMii to depend wiyowehvpan die tKMMDt qaaatt- 
tiM of «xtiMUv« BMttv it ooDtaiM. IW Iwtltra o^taliwd 
by meani of infniion of galls, U generally found harder, ukl 
ntwe liaUf la oiack, tbiui the leatW obtained from tbe kifn- 
■ienoflMrfc*; audio all casea it ooDtainB^mnofalstferpro- 
portion of tannip, and a unaitcr proportion of extractive 



WiwK ikin k var; ilmfy tanned in weak aolDtiona of tha 
ttarlu, or caoutolteoo, >t GoaUpea witb a oonader^e pnimr- 
tion of extractive matter ; and in these cBa«a, tbongh th* 
increase of veigbl of the ekin U comparatively small, yet it iff 
rendered perfectiy insotoble lu water, and i> foDiid BMt, nod 
at the lanie tine strong. The sataiateil aitrinKent InfvaionB 
of hariu QOKtMa much teat exteaotive natter, in ntoporlioM 
to tteir tanniB, than tho "weak infnuoM ; and whan skiit ia 
quickly tanned in them, common exuerietico ^wwatJwtit 
prodncei leather less durable than the leather slowty TaroMA. 

Beaidea, tn the eaae of qniok tuinbif; by rooms ofiDriuAMia 
of harks, a quantity of vegetable extractive nudtcr is lost t* 
the maoHlWurer, whiuti might have been made tp aate> mto 
ibe coippgsitiott of his leather. These observations shew, 
that there ii some foandatioji for the vulgar opinioD of work-, 
men, conceining nhatii technically called tbefetdiiig ofl^v 
ther in the slow method otianning ; and though the prooesaes 
of the art may in Sdme cases be protracted for an utti]«Cj»- 
sary length of time, y«t, in geoeral, the; appear to bave 
wtived, iBOoBsequeamof repeated praelicalexperiinento, at 
It ijlegTee «f perfention ^lieh nanaot he very fcr extended by 
neana of any elucidations of theory that have a^ yet been 
kttown. 

£61. Ctavyina. The srt of carrying oensists ia 
rendering tannea skins supple, of nnifbrm density, 
and impregnating tkem with oil, so as to render 
them in a g^eat degree unperTicnu to water. 

The Btreng and ttlok hides are employed Ibr making tfie 
aelea af boots aad shoes, and these are rendered fit for their 
•evend pBrpoBes by the shoemakera after they are tanned ; 
b«t such skins as are hilended for the upper leatiieTS and 
qnaitcfB (^ riioes, for the legs of boots, for coach and Itameis 
laatter, saddlea, and other wiiqrsi mnat be Mbjeet to the pto- 
MuoStmtjiBg. 

TfasK «H, idiM OMBiDS &«m Oe tauwra, faavs lesbj 
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tbrMMtbMi. Ttof ue well soaked in omMiott mtev, the* 
faLken out and atietched upon & Ter; even wooden horae; 
wbere with » pahng knife all the snperfi'uous flesh is scraped 
cff, and they are again put into a pit or vessel to soak. After 
1b6 totAing is completed, the eiirtier takea tbein agalD out 
of the water, and having stretched Ihem out, presses tinU 
with his feet, or a flat stone Sxed in a handle, to make them 
more supple, uid to press out all the Slth that the leather 
maj have acquired in tanning, and alto tb6 Water U has 
abstdrbed in aeakliig. 

The skiu an next to be tiied, to rendm fliem pHant and 
inpcrrioiis to wet. Atter they are half dried, the; are lud 
upon tables, and first the grain side of the leather is mbbed 
over with a mixture of fish-oil and lallow ; then the flesh aide 
IB impregnaltil with a large proportiott iJ oil. After having 
.been hung np a snfficieiit time to drj, they are taken dowA 
and nibbed, pressed, aod folded, and then spread out, when 
(heT are rolled with considerable preissre itpan bo^ ndca 
with a Bated board Ristened to the operator^ Innd by a strap ; 
by this means, and by ropeating the railing, a grain ia given 
to the leather. 

After the skins are cnnied, it^may be required tnoolonr 
lliem. The cotours usually given ta tbem are blank, whiter 
red, green, yellow, &c. 

If the skins lire to be blacked, the procefR varlea according 
to the side of the skin to be coloured. Leather that is to b* 
blacked on the flesh side, which is the case with moat of the 
Dner leather intended for shoes and bocts, is coloured with a 
mixture of lamp black, oil, and laJluW rubbed into the leather. 
And what is to be coloared On the grain sideu done over 
With ohamher-lye, and then with a solojlon of sulphate of 
icon, which turns it black. 

563. Waitr-proof leather. To render leather 
water-proof, the following method is adopted. 

Take a small pipkin or esrthen vessel, and put in it three 
ounces at spermaetH, to be melted oter a slow fire; then take 
three quarters of an ounee oT ttumtehmc, or Indian rubber, 
cot ii^ this Moea ; andtbe sperrawoetl will completdydt^ 
solve this suhstaooe. Add eight ounces of tallow, two oaa- 
CM of hog's lard, and four onncei of amber varnish. The 
boots or Moes most be reiideivd di^ and warm, and this 
cement well mbbed in, three or Four times, with a brush. 

£63. Morwx9 leather a imde of the skina of 
mats, tanned and dyed in a peculiar AihbDM by tfa« 
Turks. This process, origlaally taveuted in the 
v2 
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kingdom. of Morocco, has gireit rise to tlie naine of 
Morocco leather. English Morocco leatUer, used 
so largely for coach-liDuigs, pocket-books, aad the 
best kind of book-binding, is prepared from sheep^ 
skins. . 

584. Shagreen is a sort of rough leather, prepa- 
red from the skin of the spotted shark.'' The skin 
of the lish is first stripped, then extended ona table, 
and covered witb bruised muatard-seed : it is thus 
exposed to the weather for several days, and after- 
wards tanned. 

The best shagreen imported from Conatantinoplc, is of a 
biowDisli cast, and very hard ; but, when iinmerscd in wateF, 
jt becomes solt and pliable ; and may be dyed 1o any colour. 
It is often conntcrfeiled, by preparing Morocco leather in (he 
samemanneras tbe skinof Ihe ^^. Tliis finad maybe de- 
lected by the snrface of tbc sparions mnaufacture peeling or 
dealing off, while that of the gemiiiie article re 
feclly Houod. Shagreen is employed principally ii 
foctnre of cases for malbemaliealii ' 



dS5. Chamois, is a kind of leather, either dressed 
in oil, or tanned, and mnch esteemed for its spft- 
ness and pliancy. 

It is prepared from Uie skin of the chamoii, a wild goat, on 
llie mountains of Dauphino, Savoy, Piedmont, and the Pyre- 
nees. BeaiUeK the sortucn and warmtli of tiie leather, it 
has tbefacully of bearing soap without bait. Thelrne cba- 
nois leather is counterfeited will) common goat, kid, and even 
■beep-skin. 

586, The working of tapestry. This terra is 
appropriated to hangings of wool and silk, frequent- 
ly raised and enriched with gold and silver, repre- 
senting figures of men, of animals, landscapes, &c. 
to ornament the walls of large-rooms. ' 

II is supposed that the English and Flemish, who were the 
fiwt that excelled in tapestry, brought tbc art from some of 
the crusades against the Saracens. The English were the 
liist wboestftblished the manufacture of tapestry in £arope. 
Bnt the French certainly eiccell us in this. 'I'ke Gt^liiu ts a 
celebrated manuractory,eglablislied at Pariii, for making ta- 
pestry, and other furoitare. The bouse where this nianufbc- 
luro was carried on, by two brothers, Giles and John Gobolioj^ 



boft exeenent dfan, aad the first vtio braiight to Pkria the 
MOcKtofd^iif tluttbeKHtifiil BMttet roloor, ia atill known 
hj ikiit BalDPi tboagli now oolled Htttt Bm/ml ik GohtUnt. 



SECTION IV. 

THK MAKINO of ham. 

5^. Hate are g;«iieraHy made of wool, bnt fea- 
thers also have lately been employed in tli6 manufac- 
tore of this article. Spanisl) wool, and that of 
harea, kids, mbbits, and beavera are employed in 
the Uannfacture of hats. The degree of fineness in 
hats depends on the quantity of bares' 700I and 
beaVer employed in their textare. The former is 
mixed with eqaal portions of the fineat sheep or 
lambs' wool. The beaver is generally conflned te 
the saperficial facinjj^ of finer bats. The different 
processes are bowin^i hardening, working, shaping, 
dyeiDg, Btififenin^, steaminff, and ironing. 

1. B»Biitig. The raw mSiteriBts ate laid upon a herdle, 
about fotir feet square, fixed against the wall. The woAman 
u provided Mith a deal bow. about eight feet Ions, With two 
bridged, oier which iiRfretchedacHtgut. The inateriBla being 
shovelled towards the righl-hand end of the btrrdle, th« 
worlcmmi holding tlie bow haiitimifl\y in his leFI; faRnd, I'rRht- 
ly holda the bow-string, "and pnlla it with a knobbed altck, 
called the bow-fin. The string strikes part oT the fbr, and 
causey it to Ey partly actOSH the hurdle in a light open form. 
The quantity boWed at once it about half that required to 
make one bat It ia called a ball. 

2. Hardmitig, The wool being ererif disposed on the 
hnrdle, is covered with a cloth, and pressed gently by tbc 
hands of the Workman, In a abort time the ataff aeqnh-es 
suSlcietat firroneaa to bear handling. He clotb is then t^keri 
oir, andasheet of paper, with its comers donbledin, Is Ial4 
upon the batt, which is folded over the paper aa it lies, untt 
its edges meeting one-over tlie other, form a conical cap. 
The joining is eauly made good by presaara with the hands 
on die cloth. 

3. WorUiK U dtiOii by an aMwntns odled a bstterr, 

■ • ■ tr3 ■ 
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ooaaiftinR of k kettfe of irater (acidnlafed with salphtfric 
add) aiM ei|;ht plaDka of wood joined tugettier, nnd meeting 
in tbe kettle at Ibe niiddle. Tho Hqnor being heated, the 
srticle is dipped ffom time to timo, aod worked on the p[anks 
«itli a roller, and b; foldiag or rolling it up, and opeoing it 
agaip. 

4. Shq>t is (i^ven by lajiog Ifae conical cap on a block, of 
lb« intended size of tlie crown of tbe hat, and thai tying it 
round with a packthread, called a commanded, and after- 
wards with a piece uf iron, or copper bent fur the parpoie, 
tbe workman gradually drives down the commander all 
aronnd. till he has reached tbe bottom of the block, and the 
crown ia formed ; vhatreracLins below the string, being tbe 
hiim, 

6. Dj/rii^. Tiie nap pf die hat beiira raised with a wire 
brnsh, it is dyed in a liquid prepared of togwood. and a mix- 
ture of green copperas and blue vitriol, the sulphates of iron 
and copper. The copper holds ten or twelve dozen hHts 
which are kept boiling for aboat three quarters of an faonr. 
tban taken out and set to cool.' and retnrned to the Aye; 
«nd Ibis ten or twelve times inccessively. 

6. Stiffening is effected with bee^ grounds and glne. Tbe 
workman has Iwo boilers, one containing tbe grounds of strung 
beer, which are applied to tbe inside of tbe crOwn to prevent 
tbe glue from ooiing through; another containing tbe f(lae 
stiffening, which is applied after the beer-grounds are dried, 
and ^n only upon tbe lower face of the un'p, and tbe inude 
of tbe crown. 

7. jSteomit^. The hat is now placed on tbe sfeaming- 
boson, which is a'vnall bearlb, or fire-place, raised three feel 
bigh, with an iron pTMe laid over it, exactly covering the 
hearth. On tliis plate me worlcman first spreads clolljt. 
which being Siprinkled over with water to secure the hat 
from burning, it is placed on them with the brim downwards. 
When moderately hot, tbe workman strikes gently on llie 
brim with thefl^ orhiiihand, to make tlie jointings incorpu- 

, rate, so as not to appear. 

8. Jrumi^. The hat ia put again on tbe block, and bmili- 
ed and ironed on a benob, called the stell-bo.ird. This it 

EerfOTinedwitban iron like that used in ironing linen i which 
eing nil)bcd over each part of the hat, with the assistance of 
the brosfa, smootbs and gives it a gloss. Tbe hat is then lined 
and trimmed for sala These latter operations are performed 
fur the most part by wohieo. 

THE END. 

Frinted by R. CHibart, St, Jobs** Sqoan, CleffccmfraB. 
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